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Russians Revise 
Distortions of 
Aviation History 




as ^ero-nautics is to earth 

In the fields of both -4 £«o-nautics and ^srRO-NAUTics 
Convair is showing outstanding leadership. CONVAIR-zIsfionaufiCJ 
is today building in San Diego, California, a complete facility 
for research, development and manufacturing of the 
Atlas Intercontinental Ballistic Missile, a top priority project 
of the U.S. Air Force. The Atlas is the first of many vital 
astronautical projects which will lead mankind toward a better 
understanding of the universe in which he lives. 


CONVAIR 


The Heli-Rotor 


Compressor 


Surge-free • Efficient ■ No Containment Problems 



Now available for aircraft applications is a new type of rotary-positive displacement 
compressor offering these advantages: 


• High specific delivery at high speed-up to 42000 rpm. Capacities 25 scfm to 
25,000 scfm. 

• High pressure ratios in single stage (up to 10: 1 ) from small compact units. 

• Surge-free operation with compression ratios independent of speed. 

• High efficiencies resulting from built in pressure ratios. 

• Suitable for high temperature operation — suitable for air, freon and other gases. 

• Simple construction-simple control systems. 


Heli-Rotor compressors arc adaptable to a variety of drives: hermetically sealed elec- 
tric. turbine, hydraulic or direct from an engine. The design of (he Heli-Rotor compres- 
sor assures unusually long and trouble-free service life. Individual compressors have 
operated without stopping for as long as 5 years. 

In these units, (wo helical lobe rotors trap the entering gas. compress it and deliver it 
to an exit port at design pressure. Two-stage machines with a 24 to I compression ratio 
have been designed. The patented design of (he rotors is already proved in a variety 
of aircraft installations. 
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EMERGENCE . . . 



FROM EMERGENCY 


When emergency electrical power Is available, the tears o1 flood 
or other natural ravages are quickly minimized. CONSOLIDATED 
designs arrd manufactures generator sets to provide stand-by 
power in the event of failure of normal power in hospitals, 
schools, police and fire stations, and other areas of need. 
>->->- Other generator sets of our design are available to supply 
continuous power where commercial power la unavailable. For 
the military, for instance, our sets furnish electrical power for 
perimeter radar defense warning lines and communications. 
>-►>- Pictured above is a typical Consolidated diesel generator 
unit, 4 wheel trailer mounted, fully hdused. I 
electrical power requirements, our engineers are I 
anxious to discuss your needs. 

Fificf Descriptive brochure of continuous and 
Stand-by power units, write: 
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CONSOLIDATED 


• SOSHINSTOH. I 


Feb. 12— .\tbntic Cuinmoditv Kates Board. 
Intcniational ,\ir Transport .\s,sn., New 

Feb, lil5— 1957 Tramistor and Solid State 
CiRiiits Conference, University of Penn- 
svlvania, Philadelphia, Pa. 

Feb. H-15— National let .\gc Conference, 
sponsored by the .Sir Force Assn.. Slierj- 
ton Park Hotel. \Vasliington, D, C. 

Feb. 16-19— nth Vmmal Trade Show & 
Convc-iition. Institute of Surplus Dealers. 
N'ew T'otk Trade Shon Bldg., New York. 

Feb. 18— ilelicoptcr I-'arcv and Rates Work- 
irrg Group, International .Mr Transport 
\s'n.. New York, N. Y. 

Feb. 18-20— First Astronautics Ssmposiiini, 
sponsored bv US,\I*' Office of Scientific 
Research, ,\ir Researeli & Oeveiopiiienl 
Command and Convair ihv invitation), 
F.i Cotter lintel. Sail Diego, Calif. 

Feb. 2-f-26— Sixth .\iimial T'exas .\ericiillnra1 
.Vviation Crinfea-nee 6' Short Conrse on 
Pest Control, including aircraft and equip- 
ment displavs. Menional Student Center, 
.\griciiltiiral fk Mechanical College of 
Texas. College Station. Flv-iii participants 
may use Kastenvood Field. 

Feb. 25-26- Mid-Season .Meeting, Canadian 
.U-roiiaiitical loslilnte. Ft. Carry Hotel, 
WTnnipvg. 

Feb. 26-28— M'estcni loiiil Computer Con- 
fcK-ncc. sponsored hv IRK, .LIKE and 
-ACM, Hotel Shjticr, I.os .\ngclcs, Calif. 

Mar. 5-7- FTfth .\nmtal .Air Safety Forum. 
.Air Line Pilots .Assn,, Hotel Shoreknid, 

Chic^o, III. 

Mar, 7-^— National Coiiferciicc on .Aviation 
Education, Motel Mayflower. Washing- 
ton. D. C. 

Mar. 11-15—1957 .Atomic Exposition in- 
cluding Nuckar Enfinccring 6.- Science 
Congress, 5th .Atomic Knergv in industrv 
Conference and 5th Mot Laboratories & 
Equipment Conference, Convrmtion Hall, 
Philadelphia, Pa. 

Mar. 1-f-J 5— ITight Propulsion Meeting 
(Classified), sponsored by LAS, Hotel 
Carter. Cleveland, Ohio. 

Mar. 18-21-Pacific Coast Plastics Exposi- 
tion, itr conjiinction with The Society for 

(Continued on fuge 6| 
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One in a series a^oeit users of Phillips 65 Aviation Products 


Phillips 66 


LOOKSAHEAD 

with 

DELTA 


Faster new jet service for leading cities 
on its routes is being planned by Delta Air 
lines, famous for its Southern Hospitality 
aloft. The new jet service will Include 
Houston, New Orleans, Miami, St, Louis, 
Atlanta, New York, Washington, Chicago, 
Cincinnati and Dallas, among others. Delta, 
the fifth largest domestic carrier, is spending 
$110 million on new oirliners. 



JIT 


Wili cut travel lime in half: 

Fast new DC-8 jet airliners, 
powered by Pratt & Whitney J-57s, 
will start service to many Delta 
key cities in the fall of 1959. 



Della's new Convair jet transports 
will cruise at 609 m.p.h.; will 
serve Delta cities on 200 to 3,000 
mile flights; will cut travel time 
Chicago to Miami by 2K hours. 


9 Today, Phillips 66 Aviation Gasoline gives 
dependable, efficienl performance to Delto 
and other leading air lines, os well as to the 
military oir services. 

In step with the future, Phillips is a leading 
producer of super performonce Jet Fuels for 
the latest designs in turbo-props and jets. 
And Phillips research continues to lead the 
woy for development of fuels for the aircraft 
of tomorrow. 



AVIATION DIVISION • PHILLIPS PETROLEUM COMPANY * BARUESVIILE. OKLAHOMA 
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NEW 


"TAPE-ON" SURFACE 
TEMPERATURE RESISTORS 
for Temperature Telemetering 


• NO THICKER THAN A PIECE OF TAPE 

• OUTPUT UP TO S VOLTE WITHOUT AMPLIFICATION' 

• AVAILABLE IN VARIOUS RANGES FROM -300° l» +«00°F. 

• RESISTANCE CHANGE OF IQO OHMS OVER SPECIFIED RANGE 

• NO HOLES TO DRILL — OUlCK ANO EASY "TAPE-ON " INSTALLATION 

Trans-Sonics Type 1371 "Tape-on” Surface Temperature 
Resistors are precision resistance thermometers with a platinum 
resistance winding as the sensing element. These resistors which 
are no thicker than a piece of tape may be applied to rmy surface 
whose temperatures are to be measured. In a commutation circuit, 
they modulate standard telemetering transmitters without ampli- 
fication. The new Type 1371 "Tape-on" Surface Temperature 
Resistors may be added to an installation using otherTrans-Sonics 
temperature transducers without any further circuit modification. 
Each resistor is furnished with 6" long fibreglas-covered consiantan 
leads. Write for Bulletin 1371 to Trans-Sooics, Inc., Dept. 7. 


As easy >o opply 
os a thumb print. 


INSTANT 

INSTALLATION 



SPECIFICATIONS 

SIZE: 

Aesvrocy: ± 2% of full icol« ronga 
Priclslon: ±0.2% of full icolo range 

[ovoragoe ov«r I (o<ontf) 
Envlronmtnlol Oporotlon Conditions 


Shock: lOOg In ony dlractlon. ptr poro* 
graph 4.15.1 of MII-E-5272A <10 


For Tronsduem, See Trons-Son/c* 

*1na*ti-So*Uoi, 9*tc. 

P. 0. BOX 32B tEXINOTON 73. MASSACHUSETTS 


fCoiitiniieJ from page 4) 

I'kstics Iiidmtry, National Con lercncc. 
Shrine Exposition Hall, Los .\iigelts. 

Mur. 18-21— .National Convention, Institute 
of Radio Kngiuccfs, New York Coliseum 
and Hotel \\ aldoii-.Lstoria, .New York. 

.Mar. 18-21— l"'irst .Military .'Liitomatioii F.x- 
positioii, New York T rade Show Building, 
TOO Kightli .\ve.. ,\rw York, For details 
urile; Rieliard Kimhaeh ,\ssociates, 845 


idee .\vc.. Pittsburgh 12, Pa. 

. 25-29-Tcnth \\ estern Metal Con- 
:ess. Ambassador Hotel, Los .Angeles, 


Mar. 26-28-.Sixtli W'eatlier Radar Confer- 
ence, .American Metcorolngical Society, 
Cambridge. Mass. 

Mar, 27.29— Kdiicational Colloquium on Ra- 
dtafion I'.ffects on .Mateiials, spoiisuted by 
Offiec Ilf Naval Resiareli and Glenn L. 
Martin Co.. Jolms.Hopkins University, 
Baitnnore, Md. 

.Apr, 2.5— National Aeronautic Meeting, 
.Aeronautic Production Fornin and .Air- 
craft Fuginceiiiig Display, sponsored by 
Socitts' of .Automotive Fngineers. Hotel 
Commodore. Nmv York. 

Apr. 3-5— Spring Meeting, .American Rocket 
Societv. Sheraton Park Hotel, AA'a'hiiig- 
ton.T). C. 

Ajir. 22-24— Second .Annual let Kngine Hv- 
dianlics Symposium. Hotel Slatlcr, De- 
trnil. Mich. 

.Apr. 311— .Atlantic Rate Commodity Rate 
Board Meeting, International Air Trans- 
ixirt .Assn., "urrqnay, Devonshire. Eng- 
land. 

May 1-3— Spring Meeting and Exhibit, So- 
cictv for Experimental Stress .Analysis, 
Hotel Slatlcr, Boston. Mass. 

Mav 8-11— 15th .Annual National Forum, 
-Aiucrican Helicopter Society, Shetaten 
Park Hotel, AA’ashingloii, D. C. 

Mav 13-15— National Conference on Aero- 
nautical Electronics, .sponsored bv Insti- 
tute of Radio F.ii|incet5, Dayton, 6hio. 

May 20-23— Second .Annua] lltcsign Confer- 
ence, sponsored by the Machine Design 
Division of .American Societv of Mechani- 
eal F.nginccrs. N. Y. Coliscn'm, New York 
Citv. 

May 2-4-Iiinc 2-22nd Paris Air Shosv. So- 
ciety of French .Aircraft Constructors. Lc- 
Bourget .Airport, Paris. 

June 1-9— First .Annual Natimial .Aviation 
'Trade Shoes*, Monmouth Countv (N. J.) 

June ^3-25— 29th .Annual Meeting, .Aviation 
Distributors d.- Manufacturers .Assn. The 
Broadmoor, Colorado Springs, Colo. 

Julv 12-13— British Lockheed International 
.Aerobatic Competition, the National .Air 
Races fthiid round) and the King's Cup 
.Ait Race, Coventry Ciril Aerodrome, 
Bagington, England, 

Aug. 20-23— AA'estem Electronic Sliosv & 
Cemvention Board of Directors, Cow 
Palace, San Francisco. Calif. 

Sept. 1-6— Sixth International .Aeronautical 
Conference. Royal .Acronantica! Society 
and Institute of the Aeronautical Sciences. 
Fnlkstonc and Imndon, England. 

Sept. 2-8—1957 Flying Display, Society of 

British Aircraft Constructors. Fambor- 
oiigh. England. 

Sept. 9-13— 13th .Annual General Meeting. 
Intcrrutional .Ait Transport .Assn., Madrid, 
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Aeroquip Teflon Hose on the F-102A 



ONLY AEROQUIP 666 
TEFLON* HOSE and REUSABLE 
FITTINGS are 
used for PNEUMATIC LINES 


On Convair's fast new F-102A jet inter- 
ceptor, now in quantity production, Aeroquip 
666 Teflon Hose with *‘nHppr Fittings 

are used for pneumatic lines. Mode to the 
highest quality standards in the industry, 
Aeroquip TeBon Hose Lines assure dependable 
performance — olways. 

Aeroquip "nu/rer Fittings for 

TeBon Hose are detachable and reusable. 
They grip the reinforcing braid of the hose 
without harmful compression of the Teflon inner 


tube. This important design feature prevents 
leaks due to cold flow characteristics of Teflon. 

Aeroquip 666 Teflon Hose and “xuppr 
9 <>m " Fittings simplify problems of production 
chonges, engineering mock-ups, and greotly 
facilitate field maintenance. Hose and fittings 
can be hand assembled with bench tools. 

Write today for Bulletin AEB-13 giving 
full engineering information on Aeroquip 666 
Teflon Hose and "nuppr gem" Fittings. 




AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO TO, ONTARIO (A Subsidiory of Aeroquip Corporation) 

lOCXL REFaesENTATIVESIN PRIKClPAL CITIES IN USJt. AND ASROAD-AEROqiJIP PRODUCTS ARE FLIUV PROTECTED BY PATENTS IN U.3A. AND ABROAD 







■ 1% |l I “DESIGN SIMPLICITY’’ 

II U U L FOR PERFORMANCE RELIABILITY 

New Steel Body, Miniature, Solenoid Operated 
Directional Control Valves 



SPECIFICATIONS 

Non-Interflow, 

Low Surge Design 
Types I 4 II Sys. (— 65’F 
to +160’F4-f275*F) 
Corrosion Resistant 
Construction 

Operating Pressure Rarse; 
250 to 3000 PSI 
Total Pressure Drop: 

60 PSI at Rated Flow 
Internal Leakage: 

10 CC/ Min. Max. at 90‘F 
Solenoids: Continuous 
Duty, Single Dry Coll, 

18 to 28 V do operation at 
-60’Fto-f27S*F 
Current Drain; 

I Amp Max. at 28 V dc 

qualification based upon 
Oil, Specification 
MILO-5606, but suitable 
for other fluids 


Comparedwith number of seals 

similar values having . 

, , ,. , /a number of parts 

aluminum bodies and , 

steelcomponents.these requirements 

newvalves provide:^ weight 

DESIGNED FOR EXTENSIVE STANDARDIZATION OP PARTS 

VARIATIONS 2 "nd 3 PMltlon' A Way with Solenoid Manual 



u I PRECISION 
|fi L PRODUCTS 

DIVISION Of GENERItl METALS CORPOIIATION 


■ir, and liilert of Hydra, 


ricat Eguipmenl. and LineSupp 





NEW GRID- 
CONTROLLED 
KLYSTRON NOW 
IN QUANTITY 


In introducing the SAL-89. Sperry is offering the first production 
tube featuring grid-controlled pulse operation for ease of modulation. 
This tube, with its unique tcchnoLogical advances, was designed 
specifically for air navigation and traffic control service. 

With grid control. Sperry has greatly eased the problem of modulating 
high-power klystrons. For example, only 575-volt pulses are now 
required to modulate the tube where previously 10,000-volt pulses were 
necessary. Specially shaped pulses are also easily applied to the tube. 


SAL-89 incorporates space-charge focusing, another Sperry 
development, which eliminates large, heavy magnetic 
structures and simplifies cooling. Integral resonant 
cavities make external microwave circuits with their 
associated sliding contacts unnecessary. 


For further information on this 
Electronic Tube Division. 


GENERAL CHARACTERISTICS 

Fraquency Range 960 to 1215 me 
Peak Output Power 30 kw 

Grid Bias (Negative) U ol Beam 

Grid Drive (Positive) i.2x of Seem 
Voltage 

TYPICAL PULSE OPERATION 

' IlOOmc 


GriOBias 170 v 

Grid Drive 575 v 

R I l.ip-t r.„: r . 30w 

R-1 Output Peak Power 2b l•.■.•. 

Duty Cycle 2 5x 

Beam Voltage 17 kv 


ELECTRONIC TUBE DIVISION 

fmmm coMPm 







ifSPEClAL UNITS 

Eastern's continual lesearcb and development program 
keeps pace with the growing aviation industry. As new 
problems occur with progress in aircraft development, 
Eastern units are constantly developed to fill their func- 
tion as planes fly higher, or faster, or with greater load 
capacity. 

Eastern welcomes the chance to help engineers “take 
out the bugs” with equipment that cools, pressurizes, 
or pumps. From the extensive line of existing units, 
new adaptations, or custom-made designs, Eastern is 
ready to meet every challenge for equipment that 
handles your needs the best today . . . better tomorrow. 



to 


Write for Aviation Products Catalog, Bulletin 330. 


A NEW STAR FOR ALL-WEATHER FIXES 



Now, the long-awaited aircraft loran. designed primarily to 
fill the needs of transoceanic flying and packaged for cockpit 
installation, is announced by EDO- Built specifically to meet 
airline requirements, this new lightweight unit is designed for 
instrument panel mounting, convenient to the pilot. 

It's no longer necessary to pay a heavy wei^t penalty for 
the added safety and convenience of loran gear, Edo’s new 
set weighs only 26 pounds completely installed. 

Built to the highest electronic standards, the Edo Model 
345 gives quick, directly read time difference readings for 
accurate plots in a matter of seconds. No calculation, no 
computations, no tables, no special training needed to oper- 
ate. As simple to use as any other pilot-operated radio 
navigation aid. 

A development of Edo’s years of research, design and 
production of dependable marine loran sets and other high 
performance electronic equipment, the Model 345 contains 
the latest miniaturized circuitry. Its compact remote control 
console and clear, easily read 3-inch scope fit neatly into the 
restricted space of an airplane instrument panel. 

If you are interested in detailed specifications and operat- 
ing data, please write for particulars. 


The 



Corporation 

College Point, Long Itland, Now York 


a Trusted Line of Marine and Airborne Elei 


Manufacturers of 


lie Equipment 
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ELGIN 


can mass produce your miniati 


rized assemblies at lower cost 


As more companies plan for miniaturized production they encounter the problem of handling 
small parts efficiently. Many leading producers solve this difficulty by letting Elgin “thread 
the needle” for them. Elgin has the broad experience and specialized facilities to produce small 
assemblies in volume at lower cost. After all, miniaturization has been our business for years. 
Read about Elgin's“Practical Miniaturization.” Our booklet tells how Elgin 
has helped others . . . how Elgin can help you. Write today for your copy. 

ELCIN NATIONAL WATCH COMPANY 



MICRONICS DIVISION • EL6IN, ILLINOIS 



maximum 

confidence 




SIlftSTIC 


molded parts resist weather aging 


Get latest data an Silastic 
Mall coupon today 


Molded parts of Silastic*, Dow Coming’s silicone rubber, 
show little or no change in original physical strength, 
hardness and flexibility after long exposure to grueling 
weather conditions which would quickly ruin organic 
rubber. Leading rubber companies will supply Silastic 
molded parts in practically any color, size or shape. 



Typical Pioperties of Silastic foe Molded Parts 

• Trmprraliirr nungl-, °F -130 

• Mrcneilh, i>-i 600 

• Elnnguiion, % 150 

• llurtliu'ss r.-iTiRC, duronu'lrr 20 

• Iliclrrlrir slrcn^lh, vulu/mil 400 

• Oil n-siMnncc Dopcndriil on lypi 


. SOO 
I 900 

> 300 
. 40 

> 90 

> SOO 
>r oil 


first in silicones 



If you consider UL the properties of a silicone rubber, you'll specify SILASTIC. 
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Frozen on the outside, 
warm and ready to 
go on the inside! 

The'^Mars"* makes the difference 


EXTRiME COLD in Arctic operations has little effect on 
the compact, reliable Mars auxiliary power unit used 
on the Boeing KC-97 tanker. Often running continuously 
day in and day out, the dependable Mars-powered gen- 
erator set keeps the cabin comfortable at below-zero 
temperatures, It supplies electric power also for engine 
preheating and starting systems as well as for other aux- 
iliary equipment. 

Solar’s 50 hp Mars gas turbine is the heart of the 
airborne power unit. The Mars engine weighs less than 


100 pounds, is smaller than a two-foot cube. It starts 
easily from 130F to — 65F ambient temperatures, oper- 
ates on a variety of fuels, is simple to maintain, and 
requires infrequent overhauls. In addition to the KC-97, 
Mars auxiliary power units are employed on the Doug- 
las C-124C, the Lockheed C-121C and Convair C-131B. 

Perhaps the Mars gas turbine can help solve your 
need for a light, compact, powerful engine. Write to 
Dept. C-129, Solar Aircraft Company, San Diego 12, 
California, for more data on the Mars gas turbine. 
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If you're looking for contractual experience in 

MILITARY ELECTRONICS.. . 

...if you're looking for reliabiliry of design, production and 
delivery. ..look to Motorola. Communications, radar, guidance 
systems— in all the 6elds symbolized here— Motorola has 
major contractual experience, backed by the collective abilities of 
its large, seasoned engineering and Kientific staffs. 

Here is the organization devoted exclusively to electronics— with a 
broad background in designing specialized components such as 
electro-mechanical liiters, transistors, and in using plated circuitry, 
modules and encapsulated components. Motorola— fully 
qualified to develop and produce the most complex electronic systems. 

For more information, or a prospectus of complete qualifications 
and experience, write Motorola today. 

Positions open la qualified Engineers and Physicists 

MOTOROLA 
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Upstream! 


Most people watching a salmon swim upstream 
wonder how he does it. Seems like a lot of exertion 
to move from one wet spot to another. To the 
salmon, though, the compulsive drive upstream 
cannot be denied. 

The titanium industry also has been fighting up- 
stream these past five years. A succession of pro- 
duction rapids and metallurgical waterfalls have 
been surmounted. The dangerous hydrogen whirl- 
pool was successfully skirted, The industry has now 
moved through the less white headwaters to fully 
competitive equality with other structural metals. 

Titanium alloys of high strength, light weight 


and outstanding corrosion resistance are available 
from T.M.C.A. in all mill forms and in a full 
range of sizes and gages — sheet, bar, billet, extru- 

of very close gage and fiatness tolerances is in 
production for advanced aircraft and missiles. 

Further expansions of sponge production and 
metal finishing facilities at T.M.C.A. are bringing 
titanium within reach of anever-expandingmarket. 
Technical information and specialized engineering 
services are available for solving those applications 
having a strength, weight or corrosion challenge. 


Titsfi'm 


TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New Yorlt 7 . N.Y. 





One of GPL's ground speed and 
drift angle measuring equipments. 
AN/APN-81. provides basic input in- 
formation to computers which tell Air 
Force \VB-50s exactly where they arc 


every flight second. 

GPL auto-navigators give an instan- 
taneous and continuous display: 
Ground Speed and Drift Angle; Wind 
Speed and Direction: Longitude and 
Latitude: Shortest Course-To-Dcstina- 
tion; Steering Signal To Pilot (or auto- 
pilot). 

The systems were developed for the 
Air Force (WADC). They are the re- 
sult of an achievement comparable in 


magnitude to the breaking of the sound 
barrier; GPL's harnessing of the Dop- 
pler-effect to air navigation. 

The benefits of these GPL systems 
extend to every area of flight. Their vast 
potential has just begun to be explored. 
Already, air fines awaiting delivery of 
sleek, nigh speed jet liners are antici- 
irating availabiUty of the equipment 
ond counting on it for safe, direct and 
economical global oi>etation. 



ground speed 
& drift angle 

AiiY TIME, ANYWHERE, ANY WEATHER 


One look and the pilot knows. In a glance he 
reads actual ground speed and drift angle. 

This vital data — never before available — is 
displayed on the flight panel automatically and 
continuously. 

The dids “read” the key unit in GPL’s revolu- 
tionaryDoppler auto-navigation systems. Other 
equally phenomenal units in these systems tell where 
you are and how to get ivhere you’re going. The sys- 
tems operate entirely without ground or celestial aid. 

Proved globally in millions of operational miles 


and many types of military aircraft, these remark- 
able GPL systems will, one day soon, make flying 
safer, more convenient and more economical for 
everyone. 



GflitfiAL PRECISION lABORATORY INCORPORATED, Pleasantvllle, N. Y. 


ENGINEERS - GPL echimmenls have opened up aome unusual teseatch and devalopmant opporlunlilcs. Send resume u personnel Manager. 
18 
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Canadair’s GL-28 Designed for Endurance 26 

^Maritime reconnaissance airplane, now officiplly named the Argus, 
will extend range of anti-submarine patrol. 



FOREIGN NEWS SERVICE 



New CAB Regulations Follow Air Tragedies 38 

► CAB takes action as congressionol pressure mounts for rules that 
will bring a holt to air tragedies. 


Russians Revise Air History Distortions 59 

► Russian histarians say Soviet cloims during Stalin ero for firsts in 
aviotion ore not accurate. 


MISSILE ENGINEERING 


Bell Roscal Lounching 28 

Datuils sf X-10 29 

High Flying U-2 30 

latest Mutudar 32 

Atomic Turbojet 34 

U. K, May Use U. S. Missiles 37 

AERONAUTICAL ENGINEERING 

Defense Seeks Science Cerps 30 

Heuse Hits R&D for Big Firms 33 

F-106A Gees ta Test Center 33 

Russian Torpedo Bomber 63 

New Larson Fighter 73 

Red Schools Critlciied 75 

M.100 May Fit Army Role 77 

Sperry Starts Armament Divisions. . . 77 

Critical Air Report Studied 77 

NACA's Loss of Scientists 86 

Safe Flight Speed Control 89 


TRANSPORT 

United Asks Fare Hike 43 

Airport Safety vs- Profit 52 

Air Toxi Curtails Service 55 

CAA Orders Inspection 55 

Continentol Leases 0C-7B 57 

Airline Troflic Table— 1956 48 

Shortlines 47 

Airline Observer 47 

Cockpit Viewpoint SI 


BUSINESS FLYING 


New Utility Aircrnft 

CAA Issues Lycoming Directive. . 

New Zealand Aviotion 

U, S. Business Aircroft Earnings. 

Helicepler Homing Device 

New Exam lor Pilots 

Cessna, Piper Sales Increase. . . . 
Cessna 310 on Short lease 


SOUESTIC NEWS BUREAUS 
ATLANTA a.... GOI Rhg4«.Ha<er>x lldg. 

CHICAGO 11 sag No. Mrchieen Avi. 

CLEVEUNS IS 1SI0 Hinna tldg. 

DETROIT ta esG PeooDicol aidg. 

HOUSTON tS )M3 PruCenliil Gldg 

LOS ANGELES 17 1123 Wki Slllh SI. 

SAN FRANCISCO 4 «G Pnl SI. 

WASHINGTON 4. ..1189 Nllronal Pfe« 8ldg. 




AVIONICS 

Anti-Collision Pessimism Grows 33 

Airborne Computer Lessens Routine. . 97 

Expansions in Avionics Industry 9B 

New Avionic Products 100 

HUMAN FACTORS 


MANAGEMENT 

Unions Plan for 19S6 31 

UAW Charges PiaseckI Lockout 31 

Vinson Supports Budget 32 

Who's Vfhere 23. 109 

Industry Observer 23 

Washington Roundup 25 
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COVER; North Anicticuii .\viatinn X-10. shovin in noniia! level flight attitude, 
it a test vehicle for Nnvaho long range missile. Latest Navalio lias delta wing 
with large dihedral to sui>ply slabilih aod control (AW Feb. 4, p. 28). Two 
Westinglioivse J40 turbojets power the X-10. which has been flown at high 
supersonic speeds. First test phase in S>f-fi4 Navjhu program was conducted 
on the NATIA'. a H ft. test loclcf, and the second research and develop- 
ment phase was ucconiplishtd on the X-IO. proving ant the missile's aeio- 
dsnaniic design as well as its guidance and control systems. Initial operations 
have begun on the XSM-64. For more on X-10 sec page 29. 
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B. F. Goodrich brakes, wheels and tires 
selected by Temco for new jet trainer 


In designing the new TT-1 primary jet 
trainer lot the Navy, Temco engineers 
asked for a high capacity btakc that would 
take the punishment of a trainer's high 
landing frequency. And they wanted 
wheels and tires that would stand up to 
the strain when student pilots make "six 
landings to the approach". 

plete B. P. Goodrich package, wheels, 
brakes and tires. Dynamometer and actual 
flight tests prove that B.F.Goodrich disc- 
type brakes have greater capacity for fast, 
chatter-free stops than any brakes on the 

* Full 360° sintered metal linings give 
longer brake life and better ground con- 

20 


tains constant lining clearance regardless 
of service wear, eliminates periodic 
manual adjustment and assures that the 
brake will always react the same way to 

B.F.Goodrich brakes, wheels and tires 
combine unusual strength with minimum 
weight. These features give the country's 



newest military training plane added 
safety for take-off, landing and for ground 





B.F.Goodrich Aviation Products 

a division of The B. F. Goodrich Company, Akron, Ohio 


EDITORIAL 


The Senate Airpower Report 


Report of. the Senate Anned Services Siibcoinniittee 
on the Air Force comes as an anti-climax to tlic 1,863 
page record containing a million words of testimony 
under oatli by the nation's top military and ciyilian 
leaders. Altlioiigli considerable effort was made to kcc)) 
the committee's work from becoming a purely political 
instrument, these efforts fell sliort of tlieir goal. The 
final report is sharply split do«n orthodox party lines. 

The Democratic maiorit)- of Senators Stuart Syming- 
ton (chairman), flemy Jackson and Sam Ers'in painted 
a thoroughly black picture of U. S. military- airpower, 
yyhilc the Repuhiican minoritv, whittled hv the 1956 
election to only Sen. Leyerett Saltonstall. yoiced undi- 
luted optimism on the same subject. It is unfortunate 
that Sen. Salton.stall felt obliged to act, as he himself 
described it, “as counsel for tlie defense" in this effort, 
and that tlic Democratic majority let tlicir zeal for the 
prosecution dissi)Kitc their objectivity in evaluating the 
evidence. 

The American people badly need an objective view 
of tlieir airpower program, particularly on its rate of 
progress in relation to that of tlie Soviet Union. The 
Senate subcommittee liad an excellent 0 |jportunitv to 
provide this objective view, but it has failed. The pub- 
lished record of testimony before the subcommittee now 
emerges as perhaps tliat group's most important con- 
tribution to a better understanding of the airpower 

W'c agree witli tlie cvaluatioii of USAF Secretary 
Donald A. Quarles who labeled tliis publislied testimony 
as "probably the most comprehensive compilation of 
ex]icrt opinion on U.S. airpower tliat has ever been 
assembled for distribution to the general puhlic." 

.\nother major weaknes.s of the subcommittee report 
is that even tlie majority recommend no clear-cut course 
of action to solve tlie problems it outlines, .\ftcr li.sting 
23 conclusions, niaiiv of wliicli are certainly valid, tlic 
majority report recommends only "tliat the deficiencies 
in military .strength as |jointcd out in the concliisioiis he 
corrected as promptly as possible." Bv whom, to wliat 
degree and how. the majority report fails to say, and this 
is really the heart of tlie niatter. 

The majority report cites for special attention its con- 
clu.sion that the .American people arc being deliberately 
fed misinforaiation on tlic airpower program and empha- 
sizes "the importance of taking jironipt steps to sec that 
the American people are given more of tlie truth about 
the relative strength of the United States against tliat 
of the Communists. " 

'Ilic record of the pa.st two years and the first public 
presentations of the Fiscal 1958 Defense Department 
budget have provided ample evidence tliat a policy of 
deliberate deception is being used to delude the Ameri- 
can people on the accurate state of their airpower 
strength. 

Another conclusion of tlic majority that would have 
gained additional clarity if it had not been painted on 
a totally black canvas is the relatively sad state of the 
research and development program. This program is 
being suffocated between the pressures generated by 
rising costs and the need for an expanded program on 


otic side, and tlie administration pliilusophy of inaiu- 
taining a constant-lesel research and dei-clopiiient budget 
on the otlier. Ibis artificial and irrational lid that is 
being placed on American technical progress cannot liclp 
but lead to ultimate disaster unless it is cliaiiged soon. 
As Courtland Perkins, chief scientist of the Air Force, 
rcceiitl)' pointed out, this jwlicv simply acliicves little 
tcclinical progress at great expense. 

As a result of the split subcommittee report, tlic U. S. 
citizen must now make a choice between the pessimism 
of the majority and the optimism of the niinority. Based 
on the 1,863 page record of sworn testimoni'. tlierc is 
ample cause for serious, if not complete, jx;ssimisni on 
the future of military airpower. Tlictc' are vital defi- 
ciencies in tlic current and future military airpower pro- 
grams hut there are also areas, such as the air defense 
naming sistcm and the equipping of the Air Defense 
Command with supersonic all-weather missile firing inter- 
ceptors, where notable progress is being made. 

One of the most vulnerable points in the administra- 
tion's current airpower philosophy is that pilntcrl air- 
craft can be replaced bv unmanned missiles quickly and 
cheaply. 

The administration is gambling oii being able to 
skip the next generation of piloted aircraft siicli as Mach 
3 missile-carrving intcree|>tors; supersonic honibers 
amied with air-to-ground missiles, and such advances as 
the chemicallv-fuclcd bomber, the nuclear-powered 
bomber and a truly intercontinental lionilwr independ- 
ent of aerial refueling. It hopes to jump immediately to 
the family of long range ballistic missiles, lliis admit- 
tedly will save a Tot of money but, if the gamble fails 
and the Iwllistie mi.ssilcs do not make the progress now 
being .scheduled for Hicm by .administration optimists, 
tlii.s country may face a five-to-IO year period virtually 
defenseless against an enemy's new generation of long 
range supersonic aircraft. 

'I'hcre is not much in his record to support Sen. Salton- 
stalTs po.sition as an airpower optimist of any substance. 
His mo.st notable contribution to the cause of technical 
0 |jtimisni in tlie current airpower controversy was his 
assurance to the .American people more than a year ago 
that one source of our air strength was "a constantly in- 
creasing stock|>ilc of intercontinental ballistic missiles.” 
Tliis was at a time when the firat experimental prototyi>c 
of sucli a missile had not yet been completed in this 
country. Clearly, there is little comfort for the U. S. 
citizen in Sen. Saltonstall's brand of uninformed opti- 

Tlic Senate subcommittee got off to a fine start on its 
investigation of U.S. airpower. But it fizzled at the 
finish. The problem still remains. 

The airpower problem now passes to tlie congressional 
appropriations committees who are considering the Fiscal 
1958 defense budget submitted by the adiiiinishation. 
Xot since tlic days of tlic Presidential Air Policy Coni- 
niisskm headed by Thomas K. Finletter in 1949 have 
tlicsc congressioiiai groups liad such a wealth of ei-ideiice 
on which to base tlieir airpower decisions. In proi-idiiig 
this record, the Senate subcommittee has |>crforincd a 
worthwhile public service. —Robert Hotz 



The aircraft that 

breaks the tradition barrier! 



On the new F-27. . . a complete pneumatic system! 





Designed and built by Kidde engineers to Fairchild’s exacting 
specifications, the Kidde pneumatic system saves approxi- 
mately 100 pounds, is faster operating, is easier to maintain, 
and requires no fiammable liquids. 
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Tlic Getinaiis called the iippcr-atmosplierc trails of their \^-2 rockets 
“froECii liglitniiig". W'hen the Mach 4-5 aircraft now under dcsclopmcnt 
fly at 80-90,000 feet and higher, we’ll be seeing frozen lightning in our own skies. 
Not freezing but heating will be the real problem at these ultra high speeds. 
At 3000 mph, the skin and many structural components will be heated 
to over 1000°F. temperatures too high for alloss now used. Needed; materials 
strong up to 1200-1300°F for structural forgings and other stressed parts. 

Engine builders, fastener manufacturers and forge shops are handling .similar 
requirements right now, with Carpenter alloys. Tliese alloys have gained 
an enviable reputation for uniform high quality, ability to meet tough 
specifications consistently, improved forgeability and exceptional cleanness. 
I’orging tolerances can be tighter. Finishes are better. Rejects are far fewer. 
Design properties and fabrication instructions for these alloys are summarized 
in our new booklet. "Carpenter Alloys for Elesated Temperature 
Sers’ice". For your copy drop us a line on your ComiJaiiv letterhead. 

The Carpenter Steel Company, 128 W. Bern Street, Reading, Pa. 

[arpenter\^ 

Improved alleys for elevated temperature service 



Washington Ronndup 


New Look at Airpower 

The aircraft industry is in for another inscstigafion, 
this one by a special Senate task force that will look 
into the programs of the three sen’ices on aircraft pro- 
curement, nmintenance, operations, training and training 
facilities. The Senate group, foniicd by Sen. Lyndon 
Johnson (D.-Tex.), will be chairmanned by Sen. Stuart 
Symington (D.-Mo.), Johnson, Senate majorih' loader 
and chairman of the Senate Anncd Sers’ices Prepared- 
ness Inrestigating Subcommittee, will also serve on the 
task force, gi^'ing it much more potential power than 
Symington’s airpower subcommittee of last siinnner. 
'lliis subcommittee has completed its studv and filed its 
final report (AW' Feb. 4. p. 32). Minorih- member of 
the new group will be Sen, Stvics Bridges of New 
Hampshire. 

'Piracy'? 

Rep, James Da\is (D.-Ga.), is charging defense con- 
tractors with "pirating" government and non-defense in- 
dustries of engineers and tcchniwl personnel through 
excessive recruiting costs. 

Davis has released a Nas-\ report showing that 37 
N'asT contractors with a ptc|>onderancc of defense busi- 
ness had an average recruiting cost of SI, 317 |3cr ne«' 
engineering cmplosc. One firm, the report savs, averaged 
515,328 per man.' 

Scs'cntecn contractors with a preponderance of com- 
mcteial business aseraged only 5985 ])er employe, ac- 
cording to the report. The defense contractors had a 
total annual sales '’olume of S3 billion, of which 52.8 
billion was in gmemment work, and spent 56. 4 million 
for recruiting in the last half of 1956. lire predomi- 
nantly commercial linns had a total annual sales \olumc 
of 53.2 billion, of which 5358 million was from govcrii- 
nicnt contracts. They spent only 5613,956 on recruiting. 

Rep. Davis, head of the Manpower Subcommittee of 
the llouse Post Office and Civil Scnice Committee, lias 
also asked the Defense Department to establish precise 
standards on allonable costs for recruitment bv con- 
tractors, 

"Every day of delay . . . means greater demands for 
higher salaries for goicminent engineers," he said. 
"'rlicse demands arc liard to deny as Tong as this s icious 
cycle of the federal government competing with itself 
is permitted to continue.” 

Navy Views Advertising Costs 

Navy says ncws|)apct ads for skilled scientific personnel 
do not pas off. Naiy proposed that contractor procure- 
ment adverh'sing for technical personnel by defense 
contractors be restricted to technical and trade publica- 
tions but was rebuffed by a conference of procurement 

Pounding the Budget 

3Vatch for Sen. Stuart Svmington (D.-Mo.) to use 
testimony made before his aiqsowcr subcommittee as an 
anvil on which to pound the administration's defense 
budget. He now savs that Gen. Natlian F. Twining, 
US.AF Chief of Staff, will be questioned on the budget 
in the light of his sworn testimony before the subcom- 
mittee la.st summer. If US.Al'"s boss now holds that the 
I'iscal 1958 budget is adequate, Symington sass the 


general is "unsuitable" to be Chief of Staff. The budget 
figure 15 substantially lower than the funds Twining told 
the subcommittee he would need. Sen. Svmington. 
Democrat and farmer USAF Secretary, also told an NBC 
“Meet the Press" television audience that the idea that 
long-range guided missiles arc just around the corner 
and near enough to production to warrant cutting 
aircraft order plans "is fantastic misinformation," 

Classificat-ion Report 

First advice on how to implement recommendations of 
the Coolidge Committee will be an-.iiting Defense Secre- 
tary Charles E. Wilson when he returns from sacatioii 
next ss'cek The committee has suggested a number of 
clianges to eliminate both oserclassificatioii of infornia- 
tian and the iin.uithorized release of Icgitimatch- classi- 
fied data (AW Nov. 19. p. 28). 

Acting on tlicsc recomniendations. Wilson appointed 
a Pentagon eroup to advise him on the suggested changes. 
Altliougli the group docs not expect to complete its 
proposals for a month and a half, it has decided to turn 
in the work it has done so far because of the intense 
interest in the matter sliown by the House Goicrnment 
Information Subcommittee. 

Airspace Investigation 

Look for a congressional investigation into military 
airspace requirements and the amount of airspace over 
the U S. now blocked off for militan’ use. 

Some senators are concerned that commercial traffic 
is being unnecessarily restricted to narrow bands of 
airways because thousands of square miles of airspace in 
maiiv areas have been restrictccl to militaiy use. 

Also to come under questioning is the problem of 
jurisdiction in the allocation of airspace. According to 
a Civil Aeronautics Board official, the CAB can assign 
airspaa- for commercial purposes only after it has 
reached an agreement with the military services. 

Pyle Confirmed 

'nie Senate Commerce Committee last week unani- 
moush' approsed the confinnatioii of James T. Pvie as 
Administrator of Cis il Aeronautics. He has been serving 
as .acting administrator since the death of Charles Lowen 
last September. 

High Density Traffic Zones 

Tlic Ciiil Aeronautics Board has empowered Civil 
Aeronautics Administrator James Pyle to establish high 
daisiti’ traffic zones around major airports throughout 
the U'.S. 

The CAB decision to adopt the high density ruling 
followed a public hearing on the high density experiments 
conducted by the CAA at Washington National Airport 
from Aug. 1. 1955, to last July 31. It sets a speed limit 
ol 180 mph, within tlic zone and prohibits landings or 
takeoffs when visibility is less than one mile, regardless 
of \’FR clearance. Under sisecial circumstances, the 
I’isibiiity restriction can be lowered to a half mile. 'I'hc 
lulc also requires radio communication with the airport 
tower but permits operations to or from high densih' 
zones bv pliiiies without a radio it prior permission is 
obtained from the control tower. 

—Washington staff 


AVIATION WEEK, 


II, 1957 




Canadair’s CL-28 Designed for Range, 


By ^^'illiam Gregory 

Montreal-Ciiii;idair Ltd.'s CL-28 
iiiiiritimc ccconnnissancc airplane— now 
officiallv named the Argus— represents 
no fundamental break ssitli the Bristol 
Britannia from wliidi it was derised, 
but a vast job of detail engineering to 
|)rodncc a lisablc combat airplane. 

The Argus, designated the CP-107 bs 
the Royal Canadian Air P'orce, is de- 
signed for 24 hr. endurance and range 
of more than 4,000 mi. to cor er at low 
altitude the middle teaches of the At- 
lantic Ocean. These are areas which in 
\^’^orld ^^'a^ If were )>e\ond the range 
of land-based air cover and were the last 
lair from svhich German .submarines at- 
tacked convovs after the U-boats bad 

been driven (tom the coastal regions. 


\\'ings and tail were taken from the 
Britannia sirtuallv intact. In the fuse- 
lage, the principal Britannia Icgacs is 
its 1 2-ft. diameter, lire major stnic- 
tuntl change was "the big cut,” breaking 
the Britannia's full monocoque con- 
struction for the twin bomb bass. 

In matcriiils, the CL-28 has two note- 
worthy additions; 

• Titanium is used for the skin and 
bulkheads in the fitcuall sections of all 
four nacelles, where steel otherssisc 
would have been called for. Total of 
2,700 lb, of titanium, all cold worked 
with no welding, was used, making for 
a weight seis ing of 900 lb. 

• Molded glass laminate with honev- 
comb filling of the s.imc material is used 
in the vertical fin as a structural mcm- 


tising the tup fin section as an antenna. 

In oserall redesign and execution, 
Can.idait dcsclopcd these guidelines: 

• Gross weight as laid down in the 
original S|)ecifiejti()ii5 was ptestned in 
the final airplane, no mean achiese- 
iiKiit when much of the pasload is fast- 
developing clccttoiiic gear. 

• Changes, as mmicroiis as they were, 
were held to csscntials- 

• Crew comfort was a prime considera- 

Ilolding the line on weight and hold- 
ing the line on changes demanded the 
same s'iUgaiice. .-\s ex|)laiiicd b\ Thomas 
.A. Ilanic. CI.-2R project engineer, 
weight was a matter of horse-trading 
w ith the RC.Ai' and change a matter of 
holding down on the enthusiasm of the 
engineers. 

When the RC-AF would come along 
with a iicsv piece of electronic gear, 
careful redesign and installation was 
made to liold down weight. The RC.AF 
also was asked to reconsider its require- 
ment so that other equipment could 
be dtop|)cd to ni.ikc u|) for any sveigbt 
incrcascs- 

Gross wciglit of the airplane is con- 
siderably below that of the Britannia and 
empty weight is slightly bclosv, ILmic 
said. TIic original figure for gross weight 
w-,15 gnen as about 14R.OOO lb., com- 
pared to IfiS.OOO lb. for the Britannia 
300 (AAA’ June 7, 1974. p. 48). 

Besides tlie numerous detail changes 
to fit the aircraft for combat and to 
bring materials to .American standard 
usage, there also was a teiidcncv on 
the part of the project engineers simply 
to make changes. If the Bristol wav 
would scis'c. Ilars'ic .said, it svas kept 
esen if the project engineers had an- 
other ptcfcrcncc. 

Crew comfort bccunc a big factor 
as tlic project progressed. Inrst con- 
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Endurance 


sidcration was given for layout of the 
tactical compartinciit, and it was placed 
at the rear of the cabin, consider^ the 
most desirable from a low noise and 
vibration viewpoint, 

‘‘AA'e threw out decibels," fiarsie 
said. "Decibels may not mean any- 
thing ill measuring comfort Icsel. AV'e 
just said, 'let's stiiie for a reasonable 
comfort leicl, decibels or no decibels'.'' 

Canadair discussed the question witli 
the RC.AI'' and with the consulting 
firm of Bolt, Bcranck & Newman. Cam- 
bridge, Mass. For solutions, Canadair 

• Aluminum foil tape for panel damp- 
ing, a|iplying the tape directly to the 

• Fibrcglas iusulatioii in varving de- 
grees throughout the cabin, depending 
on \arying noise levels. Heaviest 
amounts were used in the section ad- 
jacent to the pro|)cllcts, wliicii. iinfor- 

tun.itclv, happens to be the rest urea. 

• Rubber bushings to mount am- hpc 
of electronic ge-at or equipment which 
would rattle. 

EfFcctivcncss of these efforts will 
be ultimately determined wbcii the 
airplane begins flight tests. Airplane 
No. 1, which was shown to the 
Canadian military and press rcccntlv, 
is scheduled to fly in April- This and 
Airplane No. 2 will be retained hi- 
Canadair for test, and the third air- 
plane will be deliiered to the RCAF' 
later in the ye-ar. Static testing now is 
underway on a fuselage, tail and wing 
root segment- 

Tlie cabin arrangement, as seen in 
the first airplane, has ejector tubes for 
sonobuoys just aft of the rear door, the 
tubes eject through the bottom of the 
fuselage. Next arc: 

• Tactical compartment. I'his is the 
avionic control room, with the \atious 


gear and scopes mounted along eich 
side, and rails set iu tlic floor for mo\- 
ablc chairs for operators. On the right 
at the rear of this comiiartmcnt sits 
the tactical naiigator. who takes met 
command of tlic airplane when a sub- 
marine contact is made. 

• Distribution area, where power for 
various equipments is monitored. 

• Rest area. 'I'his will include four 
bunks, or altcniatch two bunks and 
eight sleeperette scats: a dining table 
with scats for four, and a galley capable 
of cooking, not merely warming pre- 
cooked foods as on airliners. Refrig- 
eration also is pros'ided. 

• Routine navigation compartment. 
Routine nasigatioii is distinguished 
from tactical navigation after a contact, 
and a panel with arionic navigation 
equipment is provided. 

• Flight deck. This inchides station 
for the flight engineer on the right be- 
hind the pilots, and his compartment 
is larger than that of the Britannia. 
The engineer's panel and flight panels 
arc little like tlic Britannia, partli’ be- 
cause of the change to piston engines. 
Ilow'Cier. the control column was 
changed to conform to American prac- 
tice, and tlic pilot's windshield area 
is larger both front and side. RC.AF, 
for military use, asked for increased 
lisibiliti- alicad, upward and downward. 
Because of the larger windshields, the 


CL-28 Specifications 

Length 128 ft- 3 in. 

Wing Span 142 ft. 3.6 in. 

Height 36 ft. 81 in. 

Ccnisiiig Range. . Mote tlian 4,000 mi. 

Cruising Speed 175-200 inpli. 

Maxiinnm Speed. .MaiC than 290 mph. 
Ma.xiniuiii Altitude 

More than 20.000 ft. 
Propulsion . . . Four AVright Tuibo^lom. 

pound R3350 988TC18 F-Al. 
Number of Crew 15 


cabin loses the low-drag canopv char- 
acteristics of the Btitanniii. 

• Nose station, for an ahscix-cj or bom- 
bardier. 

Opcr.itionally, the airplane will have 
a crew of 15— three pilots, three naviga- 
tors, two flight engineers and seven 
conmnmications and avionic gear op- 
erators. Two crewmen are provided 
for each station, for on long patrols the 
crew will rotate on watches as on a 

As a measure of the redesign neces- 
sary, there were about 19,000 drawings 
lelcascd, about 8,000 of them Ameri- 
canized v ersions of the Bristol drawings. 
Once the basic manual was drawn up. 
conversion of the drawings moved along 

Equal strength was the criterion in 
changing to American standards- Some 

f igcs were increased, others decreased, 
ut overall the result averaged out to 
the same levels as the Btit-.miiia. 

In the major change, the cuts for 
the two bomb bays, the wing carry- 
througii remained much the same as the 
Britannia, The Britannia wing has two 
box spars, and in the CL-28 the forward 
spiir is about 20 in. aft of the rear bulk- 
head of the forward bomb bay and the 
rear spar about the same distance ahead 
of the teat bomb bay forward bulk- 

Outsidc the bomb bays, the fuselage 
structure, with the usual changes in 
standards, is much tlie same as the 
Britannia. 

''I'o carry the structural loads through 
the bomb bay cutouts, hcavv channel 
section extrusions were run on each side 
of the bays, tapering off quicklv fore and 
aft of this section. 'I'hcse longerons be- 
came the boundary members of the 
bomb bavs, to which the doors were 
hung, and served as an attachment 
point for the wing, llic inside main 
rib was moved outboard in the wing to 
serve as tlie wing att.ichinent point. 
Four roughly triangular shaped tor- 
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sion cells were formed, one for c.ieli 
side of caeli bomb bin to carry the bal- 
iincc of the fuselage loads in these 

Besides the nacelle redesign neces- 
sary for the engine, sarioiis other alter- 
ations «'crc perfonned; 

• Spoilers were added outboard of 
the outer oaccllc for Ix'ttcr maneiner- 
iibility in fcictical situations and for 
probable addition of «iiig mounted 
stores. They arc plain flap ta pe. 

• Fuel cells were moved outboard, 
because of the wing attachment 
ehanges, and made to conform to U. S. 
stiindiird. The system consists biisically 
of four tanks extending to the outer 
|wnel. and holds 6,700 gal. Range can 
be extended by reducing the operational 
load and addition of an internal bomb 
bay bank designed initially for ferry 
purposes. 

• Control system is little changed from 
the Britannia, one change made for 


Weight savings nas in .substitution of a 
twll screw jack meclianisin for the Bri- 
t.nmia's screw jack fl.ip acluation, as a 
neight saving measure. 

• Bonding carried out iu less critical 
arca.s as in trailing edge outer wing pan- 
els, followed tlie Britannia, but Blrroin- 
ingdalc l'M-47 «as used as an adhesive 
instead of Redux in the Britannia. 
However, Canadair did not follow Con 
viiir choice for an adhesive either, using 
instead the preference of its own shop 

Electrical generation is provided by 
four W'estinghouse -10 KVA alterna- 
tors. driven by Sundstrand drive units 
directly connected to the shaft of each 
engine. 

llydtiuilic gearbox absorbs any en- 
gine speed variation to give the sys- 
tem a constant speed drive. The total 
system, provides 160 K\'A and capable 
of a 150% overload for 15 min., is 
mounted in parallel, and three altcma- 



B-47 Launches Rascal 


Propellant streams from Bell GAM-63 Rascal before light-off after launching from under 
wing pylon of B-47 (top). After light-off. in lest flight .it IloHonian .Vit Development 
Center. N. M„ Rascal is guided toward target at snpeisonic S|iccd bv electronic svstcni. 
Rascal, designed to bombard ground targets from drop points out of reach of enemy 
fighters, has 100 mi, range, Much 1,5 speed. It has both tail and canard control surfaces. 
Rocket engine, built by Bell, has three qlindcrs in vertical line (AW Feb. 4, p. 27), 
Fairings house plnmbin| svstem. 


CL-28 Trausport/Cargo 

Caiiadair I.td. has hopes of selling a 
traiis|x>rt/cargo version of its CL-Z8 

luerelal airlines, but feels the airlines now 
arc too concerned with big jet transports 
to show interest in the project. 

Best [rrospcct for a coiiimctcial trans- 
|)ort. Canadair’s sales force believes, will 
lie after the jets go into cijicration and 
deiuonstratc to the aiib'nes o need for a 
siipplciueiitarr. more economical lung 
range airplane. 

Potenrial capabilitv of the CL.28 coin, 
meicial transport version, equipped with 
Bristol BK.25 turboprop engines: 
a Gross weight of 200,000 lb. 

• Payload of 60,000 lb. 

• Cost of 4-5 cents |ier tnn.milc. 


tors can maintain full airplane rcquiic- 

Becausc of the large amount of 
avionic equipment, Canadait built .i 
inockup of the electrical svsterri. and is 
now testing simulated loads on the 

lire wiring was mounted on a metal 
similat to that in the airplane to deter- 
mine vvlicthcr there was any interference 
by inductance or from am of the in- 
dividual instruments or equipment. 

Structural static tests have vet to be 
passed bv the dielectric tail insert. 

Heating system for wing and control 
surface deicing, and for cabin heating 
to provide crew comfort in iem|>cra- 
lures as low its — 65F. uses four Janitrol 
units with a capacilv of more than 2,- 
000,000 BTU/hr. 

Nuclear Missile Sub 
Under Construelion 

Nuclear powered submarine for 
laimcliing ballistic missiles, designated 
the SSN 588. is being built ,it Mate 
Island Nav-al Shipy-.itd, Vallejo, Calif- 
One other, the SSN' 591. is planned. 

Both submarines will have single 
screws and follow hy drodynamic design 
principles tested on a streamlined ex- 
perimental model, the AllJacorc. Thev 
jirobably will cany NavT’s fleet ballistic 
mi.ssilc, the Polaris (A\\' /an. 7. p. 32), 
more than likely in internal hangar. 

First conventional submarine with in- 
ternal hangar is the USS Gravbaek. 
which will be launelied at Marc Island 
early this summer. First atomic sub- 
marine with internal hangar is the USS 
Halibut. SSG(N) 587, vvliose keel will 
be laid at Marc Island bv late spring. 
Both will cany Regulus missiles. 

Navy has authorization for 15 nuclear 
snbs now. is asking for four more in Fis- 
cal 1958 budget. 
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NORTH AMERICAN X-10 nniiianncd test vehicle for SM-64 Nnvalio intercontineiital cruise missile program lias raised spine along 
fuselage tO|i vvhich probably contains wiring and phimbing between system components. Feature eases maintcnaiiee, cuts internal space 
tcqnirenrents. X-IU is taking off in this photo. Flight testing of X-10 has been concluded by USAF and company. 


Details of X-10 Navaho Test Vehicle 






Defense Builds Scienee Corps 


Washington— Depiiitniciit of Defense 
is preparing to improse flic pav, prestige 
liiid working conditions of its top civil- 
ian scientific, engineering and manage- 
ment personnel. W'ithin a year, it will 
compete for this talent on a mote equal 
basis with aircraft and related indiis- 

Recommenclations of the Defense 
.\dvison Committee on Professional 
and Technical Compensation (AW 
k'cb. 4, p. 37) dealing with civilian em- 
ployes have been accepted by Defense 
Sceretars Charles E. Wilson and steps 
toward implementation arc under way. 
The recommendations call for: 

• Expansion of the cooperatise educa- 
tion program. 

• Improved civilian personnel job 
classification guides. 


• Foniiation of an advisory cunimittcc 
on scientific personnel under the office 
of tile Assistant Secretary of Defense 
for Rese.ircii and Development. 

• Use of paid advertising to recruit en- 
gineers and scientists. 

• Broadened policy on travel to pennit 
free attendance at professional and 
scientific meetings. 

• Revision of the Classification Act of 
1949 to give tlic Defense Department 
wider flexibility to establish pay rates 
within civil service grades. 

• Increase in the mimbet of senior jobs 
for scientists, engineers and manage- 
ment personnel. 

'Ibc reconrniendatioiis grew out of 
a nine-month study of tlic problems 
faced by the Defense Dcpirtmcnt in 
enrolling and retaining competent 


civilian personnel in flic face of indus- 
try’s attractive advantages. A group 
headed by Charles Hoot, chairman of 
.Armcci Steel Corp.. e-anvassed research 
and development establishments of 
Atmv, Navy and Air h’orcc. 

Major complaints of civilian person- 
nel centered on the frustrations of com- 
petent scientists and management ex- 
perts who become restless under civil 
.service limitations which make time 
served in a job more important than 
competence or productivitv in deter- 
mining pay. 

The suggested advisory committee 
would be charged with a study of the 
possibility of setting up a senior scien- 
tific and engineering service in the De- 
fense Department. 

Most of the recommendations have 
been sent to Wilson over the signature 
of Ralph J. Cordiner, chainnan of the 
committee on compensation. 
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Unions Map United Front Plan for 1958 


By Claude Witze 

%\'ashington — Aircraft production 
workers will mobiliae this year for a 
frontal assault to achieve new union 
goals in 1958, including organi/.atian 
of the industry’s citgincers and a higher 
miniimim wage. 

W ith an eye toward next year’s heavy 
wave of contract negotiations, delegates 
to the Seventh National Aircraft Con- 
ference of the United Automobile 
Workers have called for a joint meeting 
of their own district lodges and locals 
with those of the International .\ssn. of 
Machinists to map a new campaign. 

For action, the conference recom- 
mended a three-point legislative pto- 

■ Kcderal reqniicment that cuntpanies 
accepting defense contracts must estab- 
lish adequate apprentice and training 

S rams. A union spokesman s:iid the 
is to have this stipulation written 
into all contracts. 

■ New mininiiim wage for the aircraft 
industry covered by U. S. contracts that 
IS ”verv substantially increased" from 
the current $1.05 an hour, 

• Establishment of a government policy 
that will deny federal contracts to a 
companv at which an authorized strike 
is in progress. 

Among future union objectives en- 
dorsed by the UAW' coiifcicncc; 

• Establisliment of the union shop as 
tlic cummon security clause in all union 

• Continued efforts to revise industry’s 
job evaluation system. 

• AN'agc increases to "give rc'cognition 
to the higher skills required." 

■ Security against layoffs, severance pay 
plans, supplemental unemployment 
benefits, extension of corporation-wide 
bargaining. 

Leonard Woodcock, U.’VNV' vice-presi- 
dent and director of the imioii’s Aircraft 
Department, told AvtATioN Week 
there is no immediate prospect of 
U.\W and the International .Assn, of 
Machinists meting into a single union. 
He said, however, that the oiicc-rival 
groups now arc ‘‘one union ni spirit" 
and close to an agreciiicnt on joint bar- 
gaining. Implementation of this pro- 
gram will get under way later this 
month. 

U.AW today claims about 220,000 of 
the industry’s union mcnibets. I.A.M has 
about 500,000. Climaxing a year of in- 
tcruuion effort, WoodcocK s,iid, U.\W 
will hold a special convention in )ami- 
arv of 1958 to implement the union's 
demands to be pressed when major air- 
craft iiidnstry contracts come up for tc- 
ccinsidcratioii. Single big contr.ict to ex- 
pire this year will be the U.W agree- 


ment with Bell Aircraft Corp., where 
negotiations start this month. 

\\'oodcock places major emphasis on 
the union’s ambition to org.mizc air- 
craft industry engineers, along with 
office and technical workers. U.AW 
holds that the grievances of engineers 
can be resolved onlv through nnion 
organization, despite the professional 
status of these career men. Woodcock 
said he anticipates they will be organ- 
ized in a separate group, apart from the 
production workers, hut will get sup- 
port from all union members in press- 
ing their demands. 

Union spokesmen indicated they will 
make an intensive drive to organize 
aircraft plants which now have no 
collective bargaining, with some special 
cni|5liasi5 on new plants being brought 
into the picture by the changing nature 
of aeri.al warftire and needs. F.xpansion 
of electronic firms into the missile bnsi- 

challenge to the union’s organizers. 

Parallel with this is the shift in the 
aircraft industry that comes about in 
those tom|)anics where the emphasis is 
moving from airframes to pilotless 
weapon svstems, UAW sees a need for 
incrca.scd em|)kivment security. Ixicausc 


Wa.shington— Cliatging a “lockout" 
of its nicmhcrs at the New Castle, Del., 
plant of Piasccki .Aircraft Corp.. the 
United Automobile Workcr.s is pressing 
the Defense Department to halt con- 
tract pannents to the company. The 
union savs the ''lockout’’ will be pro- 
longed if the government gives the 
companv financi.il assistance while pro- 
duction is being held up. 

In a resolution adopted at UAW’s 
Seventh .Annual Aircraft Conference, 
the nnion accused company president 
Frank N. Piasccki of refusing to employ 
members of Local 840, which has had a 
contract in the plant since 1940 and 
includes members who have worked 
there for 28 ycars- 

Piasecki. Iiolding at least a dozen 
military contracts, purchased the facility 
from Bellanca .Aircraft late last fall 
I.AW Dec. 10, p. 68). 

h’lnindcE, former president and board 
chairman of Vcrtol Aircraft Corp.. Mot- 
ton. Pa.. Piasccki was condemned by 
the union for operating the Delaware 
fnctorv with “scabs imported by buses 
from other states." He also was ac- 
cused of trying to "intimidate and 
coerce” U-AW members. 

Tlic nnion call for Defense Depart- 
ment action was made almost a month 
ago in a letter to Secretary Wilson. 


jobs arc being cliangcd and, in many 
cases, companies relocated at new sites. 

Woodcock indicated UAW will use 
caotion in apptuaciting any situation 
where another union already is operat- 
ing. lie places the emphasis upon co- 
o|)eration where there is possibility of 
a jurisdictional argument. 

Second major part of the UAW’s 
1957 program is the demand for an 
industry-wide apprentice training pro- 
gram. Requirement for such programs 
would be written into Defense Depart- 

One speaker at the UAAV conference 
was Secretary of laibor James P- 
Mitchcll, who reviewed a Labor De- 
partment report on tlic subject. The 
report said the aircraft industry is 
not preparing to fill its owti manpower 
requirements and Only about 10% of 
its employes receive training on the 

Woodcock calls this ’'a major na- 
tional sc.indah” and he has denounced 
the industry for laxity. The miion al- 
ready has begun a drive to interest 
Congress in the sifnation and is pre- 
pared to press the point as manpower 
becomes a leading issue before the legis- 
lators this year. 


Declaring that the financing of "Pia- 
.secki’s anti-union tactics” appears to be 
an expense item on government con- 
tracts. U.AW' demanded that Wilson 
confirm this, if true. It also urged that 
the circumstances be called to the at- 
tention of procurement and renegotia- 
tion officials. 

Union s|)okcsmcn say Piasccki Air- 
craft Corp. took over some Bellanca 
contracts with the plant, llicsc arc re- 
jjorted to include subcontracting for 
Fairchild Airplane Divi.sion, the Martin 
Co, and Melpar. They claim Piasccki 
has laid off all UAW members and is 
advetfising for new employes- The 
union has accused the company of un- 
fair labor practice before the National 
Labor Relations Board and filed a suit 
in Federal District Court for lost wages. 

Piasccki, in turn, is suing the UAW 
members for $100,000 and seeks a 
court injunction to halt picketing. Tlic 
union also charges the company is trans- 

E orting workers back and forth daily by 
us from its Philadelphia plant. 

The UAW' conference resolution calls 
upon the entire organization to sup- 
port the New Castle local. The confer- 
ence said it feats that, if Piasccki is suc- 
cessful. the pattern could lead to loss of 
bargaining rights and jobs in any plant 
that changes management. 


UAW Charges Piasecki Lockout 
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Vinson Supports FY 1958 Budget 


Washington— Rep. Carl Vinson (D- 
Ga.). cliainnan of the powerful ilousc 
Armed Scrriccs Committee, has indi- 
cated that he will lend full support to 
the administration's S17.7 billion Ait 
torcc budget for Fiseal 1958 despite 
eriticism that it is inadequate. 

Vinson, after he.rring testimony on 
the budget from the secretaries and 
chiefs of staff of the tliree sersiees, 
termed present U.S. defense forces 
"the greate.st coneentration” in "our 
peacetime history," He also praised De- 
fense Secretary Charles E. Wilson and 
his assi.staiits for "mahing a record to 
be proud of.” 

Twining Testimony 

Under questioning by committee 
members, USAl' Chief of Staff Gen. 
Nathan Twining testified that he is 
"not unduly concerned" o\ cr the reduc- 
tion in USAK's Fiscal 1958 budget 
from a "first flash" estimate of a need 
for S25.6 billion which be made last 
May. 

lie told the committee that the 
Air Force "can do a s cry fine joh" and 
perform its missions with the S37.7 bil- 
lion recommended by the President. 

Air Force Secretary Donald A. 
Quarles told the committee that, under 
the administration’s new computing 
methods, the Air Force will reach a 
goal of 157 wings by June. 

The 137-wing figure— and the nesv 


administration goal of 128 wings— is 
gained b\ adding four troop assault 
wings and a wing equipped with Mar- 
tin XIatador missiles to the combat in- 
senton'. Ptesiously. such nings have 
not been included as combat wings. 
Thus the 137 wings will be short lived. 

In Fiscal 1958. fisc strategic fighter 
ss mgs, one tactical homb wing and three 
fighter-bomber wings will be dropped 
from tile insentors- to bring USAF's 
strcngtii down to 128 wings. 

Planned Reductions 
'Ilic planned reductions, Quarles said, 
"ate nut arbitrar.' but stem from a 
thorough rcvicsv of tile task to be ac- 
complished and the means at our dis- 
posal to gel the job done. 

Other Quarles’ testimoni : 

• Ait Defense. Modernization of out 
manned interceptors will continue by 
eonvetsion to tne supersonic Ccntuiy 
series aircraft. Ibis will afford, be 
said, "a vcr\' substantial increase in out 
defciisisc capability” and, "in addition, 
important progress is being made in 
the missile clement of defense." 

• Tactical Air. By mid-1958, "our tac- 
tical fighter-bomb and day-fighter wings 
will be completely equipped with su|K;r- 
sonic Century series aircraft. Quarles 
said U. S. defense is also being bolstered 
because "our allies liinc greatly in- 
creased their forces and capabilities in 
the tactical field and are now able to 


,r 


accept greater responsibilities.” 

• .Xirlift. The ptogrammcil airlift 
forces, including the Civil Reserie .\ir 
Hcct. "arc adequate to meet our essen- 
tial wartime airlift requirements. , . ." 

Quarks said procurement of the 
F’-IO’ scries will i« accelerated. Single 
and dual-place interceptor fighter s'cr- 
sions of the F-106 (rcdcsignation of the 
F-102B) ate being procured. Quarks 
added, howes’cr, that "the other Cen- 
tury series models lia\e required the 
solutions of more engineering problems 
than «e anticipated. 3\'e felt it pru- 
dent, therefore, not to .iccclcrate to the 
degree originalh- contemplated in order 
to incorporate engineering fiscs on a 
greater number of aircraft. . . . 

"The F-101 program," he said, "has 
been reduced, and its production 
buildup slowed down for the ineorprv 
ration of engineering changes dcscl- 
uped from flight tests, as well as the 
incorporation of -in improsed engine 
in the majorits of our production air- 
craft-’’ 

• Research and Deselqiment. During 
Fiscal 1958, the program will continue 
at approximately the same fiscal Itncl. 
The SlOO million additional voted by 
Congress last year (increasing USAF"s 
Fiscal 1955 appropriation from S610 
million requested to $710 million) has 
been programmed for use during both 
Fiscal 1957 and Fiscal 1958. USAF is 
requesting 5661 million in new money 
for Fiscal 1958. 

• Warning Systems. S.XCE early-wimi- 
ing svstem is advancing on essentially 
the same schedule as last year. 

• Manpower. The military manpower 
goal for mid-1958 has been reduced 
from 967,000 to 925.000. 

•\t the close of the briefing sessions. 
Chairman Vinson commended the sec- 
retaries and chiefs of staff for their 
"forthright and tcvcaling" testimony be- 
fore the committee. 

Budgetary Considerations 

Gen. Twining told the committee 
that hndgetarv- considerations "had 
notiling at all to dn witli the reduction" 
in the programmed wing strength of the 
Air F'orcc from 1 57 to an actual figure 
of 120. 

lie added that the increased fire 
power of weapons and other factors 
indicate a further reduction in the num- 
ber of wing.s over the next few years. 

"I have no doubt.” Twining said. 
"The 128 wing force will have far 
greater striking power than the 137 
wing force we had planned earlier. I 
want to make clear that the better per- 
formance expected of our new equip- 
ment and the increased powa planned 
in new weapons hud alreadv indicated 
to ns tliat a reduction in the number 
of US.\F combat wings was feasible 
and we proceeded to plan some reduc- 
tion without regard to ptessHres.” 
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House Unit Hits Concentration 
Of R&D Funds Among Big Firms 


Washington— House Small Business 
Committee last week said concentration 
of militarv research and development 
contracts among large firms "may well 
prove to be the kiss of deatlr for inde- 
pendent small business.” 

In its final report on 1956 develop- 
ments. the committee said the armed 
services— through research and develop- 
ment contracts— are giving "a dispro- 
portionate snbsidv- to bigness" which 
is "contributing immeasurably to an 
already dangerous degree of industrial 
concentration," 

Tlie committee pointed to figures for 
the thrcc-vcar 1954-56 period, furnished 
hy the Department of Defense, vvhieh 
show tliut: 

• 300 contractors account for 949f of 
the total dollar volume of military re- 
search and development contracts. 

• Of these, 239 private firms received 
85% of the total. The 61 universities 
and non-profit organizations included 
in the 300 total accounted for only 
9% of tlie dollar-volume of research 
and development business. 

Biggest fominercial research and 
development contractor was North 
American Aviation, Inc., with a total 
of 5421 million for the three-year 

The biggest non<ommcrcial con- 
tractor was Massachusetts Institute of 
Technologv-, with ii total of $61 mil- 
lion. 

Other major contractors included- 
General Electric Co., 5338 million; 
Western Electric Co., $264 million; 
Boeing Airplane Co., 5211 million; 
Hughes .Xircraft Co.. 5203 milliim; 
Genera! Dynamics Corp.. 5147 mil- 
lion; Glenn L, Martin Co„ 5136 mil- 
lion; Bell Aircraft Corp., 5133 million; 
Aerojet General Corp., 5115 million; 
Westinghouse Electric, 5105 million; 
Northrop Aircraft, Inc., 5105 million; 
Curtiss-vV'right Corp.. S98 million; 
Lockheed Aircraft Corp., SS4 million; 
United Aircraft Corp,. S67 million; Ra- 
dioplanc Co., S57 million; California 
Institute of Technologv, S51 million. 

Stating that it is "distressed by the 
ominous shadow vvhicli is cast on the 
future with the monopoly of technology 
by big business,” the committee re- 
futed arguments that small businesses 
arc not suited to military research and 
development projects, 

"’Ihc tact that only 20% of small 
finus have adequate personnel and fa- 
cilities to contribute significantly to the 
program, and the additional fact that 
small concerns emplov onlv 10% of 
the research engineers and scientists, 
would hardly indicate that only 5% of 


tire research mid dcvclopnient subsidy 
to such firms represents a wholesome 
distribution of tbc subsidy,” the com- 
mittee said. 

"Moreover ... a piineipa! reason 
many small finns have not hired per- 
sonnel and dcvclojjcd research facilities 
is simplv that thev- have not had the 
money to do so. Given the opportunitv 
to share in government research funds, 


Washington— .Xirlinc avionic engi- 
neers, pessimistic over the growing list 
of technical barriers to a self-contained 
collision warning device, share a grow- 
ing belief that improved traffic control 
may be the quickest pr.ieticil solution. 
Even so, Air Transport Assn. Plans an- 
other attempt to an airborne device. 

Hughes Aircraft Co. has offitially 
notified the ATA that it has stopped 
work on a self-contained anti-colli.sion 
system as a result of extensive studies 
which show that this approach is not 
feasible with the present state of the 
art. 'live Hughes statement, confirming 
Avi.vrioN Week's report (Jan- 14. p. 
26), concurs witli the earlier findings of 
Bendix Radio and Collins Radio. 

Hughes savs that anv further com- 
pany work on the collision problem 
“vviil be based on the premise that a 
solution lies within the framework of air 


small businesses could and would ex- 
pand their facilities, llie fact of pres- 
ent inequities is no defense for de- 
liberately increasing the inequity," 

The committee highlighted the 
"benefits" vvliicli go with research and 
dcvelopmait contracts; "’Hic risk-free 
element of the cost-plus-fixcd-fcc basis, 
the foot-in-the-door advantage in ob- 
taining subsequent research or procure- 
ment contracts, the advantage of subse- 
(|uent commercial appliuition, and the 
enormous advantages of having a work- 
ing organization of top scientific per- 
sonnel, a bodv of scientific kaow-liow, 
and a generous patent policy.” 


traffic control.” Faced with the appa- 
rent impossibilitv of getting a fully 
automatic sclf-cbnFained anti-collision 
svsteni, and the difficulty of iniplenrcnt- 
ing a cooperative system which is not 
cffectis'c until a majority of all airspace 
users arc equipped, more and more air- 
line people are reaching the same con- 
clusion as Hughes has. 

Despite tliis, airline industry repa'- 
scutatives who attended a recent ATA 
meeting on the problem indicated that 
they could not afford to sit back and 
wait for the improsed air traffic control 
to provide a solution. Tliis was under- 
scored three days after the nreeting 
when a Douglas DC-7B and I''-89, col- 
lided o\’cr Los Angeles and refocused 
public attention on the problem. 

The Air Transport Assn, expects 
to draw up a nen’ operational and 
system requirement tor anti-collision 



Collision Device Pessimism Grows 
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devices, incoqjorating all the knowledge 
gained from the Bendix, Collins and 
Ilughes studies. One ATA spokesman 
sums up the situation this way: "We 
are starting back where we were hvo 
years ago, exeept we know an awful lot 
more about the problem. . . 

Tlie ATA will ask the avionics in- 
dustry to conic up with its best pro- 
posals on hi-o types of systems: 

• Self-contained proximity warning in- 
dicator, similar to the original ATA 
Phase I equipment, but incorporating 
improved indication of an intruding air- 
craft's azimuth position together with 
some indication of the intruder's clos- 
ing rate. The original Collins four- 
quadrant PWI system did not show 
nhether an aircraft in the fonvard or rear 
quadrant was on the left or right side. 

• Cooperatiie proximity warning indi- 
cator. with automatic collision avoid- 
ance provisions if possible. Two se-ars 
ago -\T.^ discouraged the cooperatise 
system approach. Now it will take a 
fresh look at all sucli proposals- 

n.c Hughes statement says: "Studv 
of NACA reports on atmosplieric turbu- 
lence indicates that random accelera- 
tions produced by gusts are .sufficiently 
large to prohibit collision threat calcu- 


Navy Utility Helicopter 

Washiiigton-Navy's Bureau of Acro- 
oautics aiiiioiinccd last week that Kaiiion 
Aircraft Corp.. Bloomfield. Coon., has 
been awarded a contract In develop its 
first .single-rotor helicopter for the Navy 
as predicted by Aviation Week on Jan. 
28 (p. 23)- 

Designated the HU2K-1, the aircraft 
will be powered by a Genera! Electric 
T58 gas hitbinc engine. Kaman has 
pioneered in experiments witli turbine 
power, but, in the past, has alsvavs built 
helicopters with intcrnieshing twin rotors. 
.\ second Kaman design submitted in the 

disposed. 


Atomic Powered Turbojets 

First turbofet engine to be powered exclusively by heat from an experimental atomic 
reactor (AW Feb. 4, p. 29) was dexclopcil by General Electric Co.’s Aircraft Nuclear 
Propulsion De|iarbneiit under Atomic Energy Coinniissioii supervision, lest occurred in 
initial test area at .AEC's aircraft nuclear propulsion project at the National Reactor Testing 
Station, Idaho Falls, Idaho. GE’s Aircraft Nuclear Propulsion Department is operating 
contractor for the initial test area (below) and the assembly and maintenance shops and 
administration area (above). Ralph M. Patsoiis Co,, which did architect-engineering work 
on these areas, lus since done similar work for a uewer test building, shielded control and 
cqnipnienf building and supporting facilities for the aircraft project. Other facilities 
there include a ninway and auxiliary facilities being designed by Porter. Urqnhart. McClcaty 
and O’Brien of Son Francisco for AEG and Air Force, and "additional aircraft reactor test 
facilities" just announced by AEC. Arcliitcct-engincer for the new reactor facibbes is 
Bums and Roe. Inc., of New York- Despite new construcHon and an AEC statement that 
hirbojet test "marked a significant advance toward the goal of achieving atoinic-powcrcd 
flight," WS-125A nuclear bomber has been stretched out (AW Nov. 19, p. 27). 



lations in a significant fraction of cases. 

“Ei'cn if degradation cited could be 
accepted, the system design would re- 
quire use of pulsc-Doppler techniques to 
minimize the deleterious effects of 
range scintillations and ground clutter. 
A pulsc-Dopjiler system siifficiciitlv \cr- 
satile to acquire threatening aircraft in 
the presence of ground euttcr. and to 
provide data required to calculate col- 
lision geometry, probablv is not eco- 
nomically acceptable to the airlines at 


this time because of cost, weight and 
complexity,'’ Hughes says. 

Hughes studies also indicate that the 
FM-CW system proposed b\’ Collins 
is not feasible es'cn for tlic simple 
proxiinit) warning iiulicator because 
of ground clutter and other problems. 

There arc serious doubts, howeicr, 
whether a self-contained l’\VI can be 
designed to operate at altitudes below 
10.000 feel because of ground clutter 
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Here’s another 



Type D-932, designed and produced as an alternator 
drive for a 400 cycle supply on a nevr missile. 

EEMCO Type D-932 DC motor operates continuously at a regulated speed of 
12,000 rpm, plus or minus % of 1%, under the following varying conditions! 
From ,5 HP to 2.6 HP with a terminal volt- 
age of 27.5 DC. plus or minus 1.5 volts. 


The constant speed of 12,000 rpm is maintained by a frequency regulator 
that supplies the control field of the double-field stator of the motor. Type 
D-932 has an internal spline, and can be supplied with or without a radio 
noise filter, which is shown in (he illustration. 

Type D-932 is another in the series of new AC and DC motors being custom 
designed and produced currently by EEMCO for the latest missiles end 
supersonic jet aircraft. In fact, there is an EEMCO motor or actuator system 
on the majority of such new weapons now in production or projected (or use 
by our Armed Forces. 

This, we believe, is an expression of confidence in EEMCO, which for the 
past 15 years has specialized exclusively in the design and production of 
motors and actuators, both linear and rotary, for prime and subcontractors 
in the aircraft industry. 
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ELECTRICAL ENGINEERING & MANUFACTURING CORP. 

4612 WttI Mhrstin Bault>ord, Lot Angthi 16, California • T>(«phon« DEpuhltc 3-0151 


OESIONERS AND PRODUCERS OF MOTORS, EINEAR AND ROTARY ACTUATORS ... CXCIUSIVUYE 





C ONVAIb’s B-5S tliisllrr is :i tiov, lili;li-lierfiiriiiQace \vea(xjiis svsleiii bti/iR built for llic U. 

Air I'orcc. It is uiio nf <iu>a- tliari 10 lyp» of lurbinc-powcred aircraft usiii); ilaniill.>ii 
Staiulard Superior cii^iiiccriitj;, research, deM'lojnnciil, anti c\j)c-rieticc stand licliliid 

Ilaniiltun Standard's leaderslii]i in prudiictioii for outsljiidiiig aircraft — jet or projiullcr tiriscii. 



HAMILTON STANOAn), < 


1 LOCKS, CONNECTICUT 


Caadili 


Britain Probably Will Receive U.S. 
IRBM and Anti-Aircraft Missiles 



EXCEPTIONAL 
OPPORTUNITY 
FOR ENGINEERS 


Hamilton Standard, Division of 
United Aircraft (;or|>oralion, has been 
the tvorkl’s major supplier of propellers, 
for the past 36 years. Today, about 90 
per cent of all commercial airliners in 
both foreign and domestic service 
are eijuipped U'itli Hamilton Standard 
pro|>elIers, which are also in use on 
many types of military aircraft. 

Howexer, there is a substantial ex- 
pan.sion now taking place at Ilainilton 
Statidard’s nexv and superbly et|ui|)ped 
VVind.sor Locks, Connecticut, jjiaiit due 
to products other thati propellers. Such 
equipment as fuel cotitmls for jet and 
nuclear aircraft and niis.siies, starters 
for jets, air contlituming systems, jiiieii- 
niulic valves, atid hydraulic pumji.s are 
daily becoming a more sigtiilicattt area 
of activity with this j>ace-seuing en- 
gineering organization, 

Tremendous acceptance of lbc.se 
ptoducl.s and the resultant expansion 
have created a demand for engineers in 
such fields as DESIG.V, DEVELOPMENT, 
TEST, LI-AISON. .METALLURGY . . . atld 
opened up cxcc|jlioiial oppurlunilics 
fi.r these men. 

The benefits are many. Family living 
in lovely Cuimeciicul, short commuting 
to the plant, and an outstanding per- 
sonnel priigrani are a fexv of the many 
advantages. Interested? Send your 
re.sume to Kell Smith at our Windsor 
Locks address, opposite page. 


WHEREVEI! MAN FLIES 



London-Plans for British use of 
U.S. guided missiles arc well advanced 
although not finally agreed upon. De- 
fense Minister Duncan S.mdys made 
clear to the House of Commons last 
week. Britain ptobablv will be sup- 
plied witli anti-aircraft missiles and in- 
termediate range ballistic missiles such 

Sandys’ report on his visit to Wash- 
ington (AW I'cb. -1. p. 25) was almost 
entirely dcx’oid of any specific informa- 
tion on the various U. S. .and British 
cominitments- 

In response to a questioner who as- 
serted that a great many people would 
be extremely unhappy if Britain be- 
came a massix'e rocket lauitching site, 
Sandys replied: 

'T think that cvcrvbodv agrees that 
this island must be defended. The onlv 
question is whether we are to have ef- 
fective or incffcctix'c sveapons to defend 
it." 

Red Scare 

.\lthimgh Sandys did not mention it, 
the Russian threat to use ballistic mis- 
siles against Britain during the Suez 
crisis caused a great deal more conccni 
in defense circles here tlum is gcnerallv 
realized. This lies behind Britain's 
anxicts' to be equipped svith .American 
IRBhi to counter the Sox-ict menace. 
Britain's oxvn xvork in this field is lag- 
ging seriously. 

It xx'ds this deficiency almost as much 
as the desire for cuts in defense spend- 
ing that led to Sandys’ mission to 
W'ashington. 

Britain also is eager to update its anti- 
aircraft defense sxstcin. Although pos- 
sessing possibly the xxorid's finest radar 

cox'crage, the United Kingdom hicks 

the iqscr.itiniiiil missiles to make it an 
cffcctixc defense. 

Sandys report on his Washington 
visit xxas so vague that some listeners 
questioned xx'hcther he xvas being suffi- 
ciently frank about its objcctixes and 
ach ievements. 

Security Limit 

"I haxc endeaxored to be as frank 
as 1 can xxithin the limits of scairity,’’ 
the defense minister said. "It is not 
easy to talk absolutely franklx and 
freely about these things. Rockets, the 
size of forces, and so on, arc not mat- 
ters that one can bandy around very 

He said there had been a thorough 
exchange of \ icxvs xvith U. S. defense 
authorities on a "xx'idc range" of mili- 
tary matters. Discussion xxith Defense 
Secretary W'ilson rexcalcd full accord 


behveen the hx-o governments on broad 
objectives of dcfcitse policy. 

"We rexiexvcd the arrangements 
prcxiously made for collaboration be- 
txx'ccn the United States and Britain in 
military research and dcx elopnrent, with 
particular reference to guided rockets.” 
Sandys said. "We discussed a possible 
schenne for the adoption by Britain of 
certain .American xxcapons and this is 
now being examined by the two govtrn- 
nxents and their serx ice staffs.” 

He made it clear he also had ex- 
plained the reasons why Britain feels it 
is necessary to cut defense expenditures 
and that there xvas a "ssinpathetie un- 
derstanding" of this objective. 

No Concessions 

W'hen a nrenibcr demanded to know 
xxhat concessions had been made to the 
United States in return for the U.S. 
offer to cooperate in research and de- 
velopment of guided missiles, tire de- 
fense minisfer said there xx'as no con- 
cession whatexer. 

IIc as.xured the members of Parlia- 
ment that the arrangement made with 
the U.S. xvould increase rather than 
reduce British knoxx-hoxv in the missile 
field. 

VA'hcn asked xxhethcr the U.S. xins 
to supply Britain xxith intercontinental 
and intermediate range ballistic mis- 
siles, he said: "I do not think that I 
xxant to go into that point liceaiisc . , . 
a tentatixe proposal for the adoption by 
Great Britain of certain .American 
xxcapons was discussed in Wasliingfon 
and i.s noxx- being furthei examined by 
the two governments until firm conclu- 
sions ate teaclicd. I tliiiik that it xx uuld 
be premature for me to make any statc- 
meixt of greater detail upon that to the 

American Use 

This also xxas Iris reply to the ques- 
tion of whether any conditions had 
been attached to the use of such mis- 
siles from American bases in Britain. 
Tlic question xx-as the first implication 
that U.S. missiles might be supplied 
to American units operating from 
British soil in much the same way that 
Strategic Air Command and Tliird Air 
Force noxx- operate from bases in the 
U.K. Previously, it had been assumed 
that the Washington talks had been 
dex’oted to supplx' of American missiles 
to British units. 

Sandvs told Parliament that defense 
shifts will mean a delay in publication 
of the gox’crmnent's aniuuil Wliitc 
Paper which outlines the defense pto- 
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Crash Spurs New Bans on Fli gh t Tests 


Washington— New regulations pro- 
hibiting fliglit tests os'cr iiictropolitan 
areas were ordered into effect last week 
by tlie Ci\il Acroiiantics Boanl. 

Moving on a crash basis, the CAB 
took action as cuiigrcssional pressure 
mounted for rules that n'ould bring a 
lialt to air tragedies sucli as the mid-air 
lollision between a Nurtlrrop K-89J and 
3 Douglas DC-7B transport near Van 
Nuys. Calif., on Jan. 31. 

The cfiish of a Northeast Airlines 
DC-6A near LaCuardia Field, N. Y„ on 
the following day intensified the de- 
mand for more stringent air traffic con- 
trol regulations. 'Ihc loss of the DC-6A 
cut Northeast’s Miami flights from two 

tn its rusfi to put the regulations info 
effect, the Board intentionally by-passed 
the usual rule-making procedure which 
calls for ads ance notice of its intentions 
to interested parties. fJoweser, it will 
consider written comments on the ac- 
tion submitted before Nfatch 21. Anv 
relaxation of tlie regulations, however, 
is unlikely. 

Highlights of Ruling 

Ifere arc the highlights of the Board's 
decision: 

• Civil Aeronautics .Administrator James 
Pyle is empowered to apptosc and desig- 
nate fliglit te.st areas over open water 
or oi’er more sparsely settled areas where 
air traffic is light. He also is authorized 
to prescribe air traffic rules within 
those areas, Pyle foicsaw the need for 


such regulations when, shortly after the 
accident, he sent telegraphic instruc- 
tions to six regional adininistr.itors to 
establish such areas on a lolnntarv basis. 
■ Flight test is defined as the operation 
of aircraft for the purpose of testing, 
oh.scrxing or measuring the performance 
of aircraft, airframe, powcrplant or pro- 
peller after its manufacture or major 
alteration, except for takeoff or landing 
and flight to or from flight te.st areas. 

'I’his is the first tioie a definition of 
flight test has been included in cii'il 
air regulations. 

• Civil air regulations are amended to 
provide that any flight operation requir- 
ing mote than normal preoccupation 
with cockpit duties mav constitute c.ite- 
Icss operation of an aircraft. Use of a 
competent observer or chaK plane to 
warn off collision threats will be neces- 
sary to avoid infraction of this rcgula- 



Tiic new rules fill a gap in civil air 
regulations by coicring both military 
and ciiil aircraft for the first time. 
Ciiil aircraft lacking airworthiness cer- 
tificates were previously forbidden from 
fly ing over hcaiily populated areas, ex- 
cept for landing or takeoff, by a clause 
included in the dealer’s registration 
certificate used for production aircraft. 
Howeser, no such restrictions were 
imposed on militarv aircraft, although 
the ,^ir I-’orce usually limited flight 
test actiiitics to prescribed sparsely 
populated areas. 

All nianufacturcrs in Southern Cali- 
fornia use the same general test area. 
Issccpt for landing and takeoffs at 
Santa Monica, Burbank and Los An- 
geles International Airport, company 
test pilots arc instructed to avoid anv 
licaiiiy populated areas and tests arc 
conducted over desert and ocean. 

From the best information avail- 
able. it is believed that the F-89J and 
DC-7B were flying at 23,000-ft. over 
mountains bordering the San Fer- 
nando N’alley on the north at the time 
of the collision. I'lie widespread loca- 
tions of some -10 to 50 witncs.scs and 
their angle of view toward the colli- 
sion will allow imestifators to make 
a fair approximation of the collision 
.site by triangulation on a ground 

Oscar Bakkc. director of C.AB's 
Safety Bureau, told the House Com- 
merce Committee last week that the 
jet fighter was completing a 90 degree 
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turn when it struck the left wing of 
the Douglas transport, stripping off 
part of the wing-tip and po.s.sihly a 
piece of the horizontal stabilizer. Bakkc 
said the crash was almost head-on at 
.1 combined airspeed of about 680 

DC-7 Hits School 

The l''-89J apparently was flying 
in a .southeasterly direction, and the 
C.AB has determined that the DC-7B 
was generally following a south track 
in or on the edge of an aitwav. Both 
airplanes apparently traveled a con- 
siderable distance after impact before 
the transport plummeted into the 
Pacoima Junior High School plas- 
ground to kill three studaits and in- 
jure some 70 other pupils, 'fhe Scor- 
pion crashed into a nearby canyon, 
l.one aircrew survivor was radar op- 
erator Curtiss Adams of the F-S9J. 

Before last week's CAB ruling, 
civil air regulations prohibited “acro- 
batics" over congested areas or on 
cis'il aitw'jys but made no mention of 
normal test flights. In a joint state- 
ment issued after the accident, CAB 
chairman James Durfee and Pyle in- 
terpreted the cisi! ait regulation on 
acrobatics or “unusual iimncuscr.s’’ 
mer congested areas to apply to flight 
tests. 

Both aircraft involved in the colli- 
sion were legally authorized to con- 
duct flight tests according to most 
authorities, although the greater Los 
Angeles area over which the collision 
occurred is heas'ily populated. This 
could indicate a violation of the 
DC-7B’s flight test authorization cer- 
tificate. 

Bakkc told the committee neither 
aircraft was involved in unusual 
maneuvers in his opinion and said the 
jet turn manemer was performed with 
"an unusuallv high order of prcci- 

Radar Operator's Report 

The F-89J was a former F-89D and 
had been returned to Northrop for 
conversion to the J series. The flight 
was a functional check of the newer fire 
control system which is part of the J 
modification, it also was conducted to 
check radar performance, and a sister 
plane was accompanying the F-89J. The 
jet fighter was traveling at a true air- 
speed of 380 kts. at the time of the 
collision. 

•According to radar operator Adams, 
the radar was on search at the time 
of the collision, and there was no indi- 
cation on the radar scope of another 
aircraft in the area. He said he saw 
nothing on the scope until the impact, 
which apparently appeared as just a 
blur. Radar in the J model has a HO- 
dcgrcc sweep. 

Adams said he had no idea of the 


direction of the jet fighter nor could 
he recall its attitude of flight at tire time 
of the accident. Pilot of the F-S9J was 
Roland Owen. 

Airspeed of the transport has becni 
cstiniatcti at 30U knots. 'I'lic aircraft 
were o|x;rating on different comnninica- 
tioii frequencies. 'Ihcrc was no known 
correlation between the two companies 
with respect to the test flights and the 
area in which they were to be con- 
ducted. 

Weather at the time of the collision 

Loss for Continental 

'Hie DC-7B was the first of a fleet 
of five ordered by Continental Air Lines 
and was on its last check flight by 
Douglas pilots before its scheduled 
acceptance flight by Continentil engi- 

Thc airliner was piloted by V\'illiani 
Carr. Other ctcs\' members were co- 
pilot .Archie rwitchell, Waldo Adams, 
flight engineer and Roy Nakazawa, 
radio operator. 

Continental does not expect the loss 
of the transport to delay the inaugura- 
tion of its luxury senice between Los 
Angeles and Chicago, which is sched- 
uled to start .April 28. .A second DC-7B 
will be dclis'crcd to Continental March 
27 and a third on -April 2. 

'I’hc airline will operate its planned 
service with one plane short until a 
replacement is tcceiscd. Last week, 
Coiltincntal President Robert Six s'is- 
itcd the Douglas factory to discuss the 
replacement. 

Civil .Aeronautics Board rcccnth' iiad 
authorized Continental to lease its first 
DC-7B to Delta Air Lines from Feb. 5 


to April 25- Presumably, Delta had 
planned to take over the aircraft follow- 
ing its acceptance b\ Continental offi- 
cials- Continental trews base been 
checked-out in United Air Lines DC-7s 

The crash occurred at 11:18 A.M. 
following takeoff of the F-.S9J from 
Palmdale at 10:40 A.M, 

CAB Investigation 

Pilot of the sister ship. James Bugbcc, 
had made no public statements by late 
last week but tic probably will be able 
to cast some light on the course and 
attitude of the colliding aitplmics when 
public hearings are held in Los .Angeles 
in about a month. 

CAB imestigators are assembling the 
DC-7B wreckage on a planform of the 
plane drawn on the floor of a Dougkis 
warehouse at Culs’er Citv. A similar 
planform of the F-89J will be put to- 
gctlier in the same building, and in- 
icstigators bcliese they will be able to 
ascertain the attitude of each aircraft 
at the time of im]sict from the plan- 

investigators also expect to learn 
from the planforms if parts of either 
or both aircraft failed at the time of 
collision, tore loose from airloads in 
uncontrolled speed dives or disinte- 
grated at ground impact. 

Thc C.AB has been successful in 
wreckage recovery. Ilircc helicopters 
filing at tree-top Icicl along flight 
p,nths of both aircraft have culled a 
number of pieces. .A radio appeal to 
souvenir hunters resulted in the re- 
turn of many other parts. 

Five teams consisting of C.AB and 
company officials were placed in tlie 
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tlic Grand Canyon. Hearings were 
begun last Wednesday with the testi- 
inonv of C.AB's Oscar Bakke. 


control by Sen. Mike Monroncy’s avia- 
tion subcominiltce. 

• In the House. Rep. Edgar Ilicstand 
(R.-Cal.) iiitiodiiccd a similar resolu- 
tion and added; If the C-\B docs nut 
have the authoritr to nuke such regu- 
lations, it "should submit to the Con- 
gress its reconiiiiciidations for appro- 
priate legislation in granting such 
aiitlioritv." 

• Rep. Oren llanis (D.-Ark.) chiiimian 
of the House Commerce Committee, 
announecd that his group would re- 
sume hearings first begun la.st July after 
the collision behs’cen tw o airliners over 


field immediately after the accident to 
study sfrueturc, flight patlis and power- 
plants and to interrogate witnesses. In 
all, 80 to 90 CAB and C.\.\ imesti- 
gafors are iiwolved. 

Congressional pressure for a tighten- 
ing of air control regulations goseriiing 
flight tests seas prompted in part by 
Pyle's l''eb. 1 telegram to his six regional 
adininistra tors. 

In the telegram, Pyle "requested" 
that immediate action he taken to 
establish '•\oluntary” flight areas for all 
test flights, tie defined flight tests in a 
phrasing similar to that adopted by the 
CAB in the res’ised Civil Air Regulations 
and suggested conferences witli military 
and industrv representatives to discuss 
tlic problem. 

It was the word "voluntary" that 
touched off the fireworks in the Senate. 
Immediately after tlie accident, Sen. 
lliomas Kuchel (R,-Cai.) asked tire 
Senate for "legislation with teeth in 
it” that would designate fliglit test 

After reading Pvic’s telegram, he 
called the Senate’s attention to a 
"directive that is couched in vohintarv 
and cooperative terms rather than in the 
form of an ciiforeibic rcguLition." 

Sen. Warren Magiiuson {D.-^^’ash,) 
told Kuchel that he had discussed the 
problem witli tiic CA.\ and C-\B legil 
stalls and found “there docs not seem 
to be an uniformitv of opinion as to 
whether a clcnr-cut authority nr re- 
sponsibility" exists on tiie designation 
of flight test arcas- 


Congressional Pressure 


The Northeast Airlines accident at 
LaCnardia l''icld may draw a furllicr 
review of Civil Air Regulations, depend- 
ing upon the outcome of the CAB 
investigatiim. 

Eor example, appropriate Civil Air 
Regnkitions covering maximum takcoS 
weight spells out such factors as tem- 
perature and runway gradient but does 
not mention runw-av surface conditions. 

Tlic instrument runway at La- 
Guatdia w-as covered with three inches 
of snow when Capt. Alva A. Marsh, 
pilot of the Northeast DC-6.\. took off 
at 6:01 P.M. 

Maximum takeoff weight on runway 
No. -t used bs Marsli w'as 97.27Tlb. 
for the particular airplane insolscd. 
Tlii.s weight limitation is based on a 
C.\A formuLi which docs not consider 
condition of runway or weather as 
factors. The Northeast .\irlincs DC-6.\ 
grossed 96.187 at takeoff. 

The airplane, iin lease from the Ely- 
mg Tiger Line (.\W Jan. 7. p. -H). was 
two sears old and had accumulated 
S.5n hours of flight time. Scheduled 
departure was 2;4S P.M. The plane 
took off with 101 persons including a 
crew of six. 

\\'cathcr at 5:73 P.M. was reported 
as 700-ft. teiliiie and J mile sisibility 
with snow and Fog. The airline's mini- 


880 Anfenna Test 


Other esenls in Washington leading 
to the CAB decision were: 

• Sen. Magmison introduced a resolu- 
tion calling upon the CAB to use all 
authority it possesses to regulate air 
traffic met populated areas. 

• Setj. Magmison also directed an in- 
vestigation of air space allocation and 


Cunvair 880 iiicxlel is used to test fiush-tvpe tail-cap antenna planned for the niedium-range 
turbojet airliner. Top four (eel of the S80’s vertical fin w ill be used to excite enb'rc air- 
frame which serves as high frequency communiention.s antenna. Model above has 17*foot 
wingspan, is covered with bronze screening to duplicate the airliner’s electrical properties, 
'['ransiiiitter which generates test signals Is contained in the model, iiioiinted on top 
of cngincetiiig building at San Diego plant. G. S. Fletcher, left, antenna project engineer, 
and W. 8. Ivans, chief electionies engineer at Cons-air-San Diego are pictured inspecting 
the S80 miniature. 
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mums at LaCuardia are 200-ft. and 
i mile. 

The plane had been pulled into the 
Itaiigir at 4:50 P..\I. for ice and snow 
tlenrance and taxiicd to the flight line 
at 5:30 P.M. While Marsh ssaited for 
takeoff clearance at the runwav, tlic 
tower cleared eight kmdings and one 

'Ilic aircraft reached between 27(1 
and 300 ft. altitude after takeoff and 
then veered sliaqily to the left in a timi 
of about 137 degrees. It crashed on the 
west end of Rikers Island. Twents 
passengers were killed, and 64 of the 
siirvisTirs were hospit.ilizcd. The North- 

Marsh said he felt no loss of power 
at takeoff in :i .statcinent issued tliroiigli 
Alfred Lane, Northcist vice president- 
operations. There was no snow or ice 
on the- wings at the time of tlic crash 
and no electrical trouble before take- 
off. .Marsh said he svas flsing on in- 
sliuinents and was not aware that a 
cra.sli was imminent. 

.Marsh, 49, a sctctiiii of more than 
one million air miles, has been invols’cd 
in tsvo pres'ions accidents at LaGiuirdia. 
On Jan. 14, 1972, he piicakcd a North- 
east Convair 240 in the Hast Riser 300 
yards from Rikers Island and, on E’eb. 
6. 1975, he cr.isiicd-landed another 
Consair as the result of propeller mal- 
fimetioning. 

Northeast has 10 DC-6Bs on order, 
one of which had been delivered and 
was in scn’ice. TIse airline leased the 
Flying Tiger DC-6A in order to begin 
service early last month on its rcccntls' 
acquired New York-Horidj rimte. 

'Hie DC-6A was operated on a single 
day coach round-trip flight between 
Neav York and Miami every dav except 
Wednesday. It also was used as a night 
coach flight from Miami to New York 
on Tuesdays only and on a night coach 
flight on Thnisdays onls- from Li- 
Guardia to the I'lorida terminal. 

Use DC-6B added anotllcr dailv 
flight to the airline’s Miami route Jars. 
20 but with the loss of the leased 
airplane, the company will revert to 
a one-flight daily basis until tlie second 
DC-6B is dclis’cted on Feb- 20. 

Tbe damaged airplane was insured by 
Flying Tiger Line for 51,800,000. 

Britannia Arrives for 
Cold Weather Trials 

Winnipeg, Canada— A Bristol Britan- 
nia aircraft has arrived in ^Villnipeg 
after completing a non-stop flight from 
Prestwick. Scotland in 10 hours 52 
minutes flying time. TTic actual "block- 
lo-block" flight of the Britannia was 11 
hours 10 minutes. 

The plane will remain in Winnipeg 
for six weeks to undergo its cold 
wc-atiier trials. 



New AW 650 

New .4cmstTong-3V1iihvoTth 650 turboprop freight/passenger carrltt is being offered in 
multiple versions will enable AM' 650 to compete over 900f of world’s nit mutes. It is 

o[«ration from sod ffclds. Fliglit of first pcototvpe is scheduled before end of 1958 (AW 
Jan. 21, p. 41). Fout-ciigiiicd version will be' powered by Rolls-Rovcc Dart 7 engines; 
twinwingined version. AW 651 with two Rolls-Royce Tyne engines. Ckrmpany also is pro- 
posing a militaq' version to be known as the AW 660, cqiiipi>ed with four darts. 
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Progress wiih ‘iTQ'il’AK] 


"In titanium stretch -forming, Maliory-Sharon materiai 
most consistent we have tried; simpiifles fabrication” 



. . . reports 

Hart Metal Products 

• Because of titanium's springback char- 
acteristics, uniformity ia particularly 
important in simplifying forming. Here, 
Mallory-Sharon sheet is preferred mate- 
rial for its consistent properties, the result 
of strict quality control. Each heat of 
Mallory-Sharon commerciaQy pure tita- 
nium is certified for average strength and 
limits. For dependable quality. caU us for 
your requirements, and for technical help 
in application. 




Turboprop Super Consfellation in Fast- Flight 

Lockheed YC-121F Super Constellation, powered by four 5,700 eshp. Piatt & Whitney T?4 turboprop engines, flew 2,340 mi. 
from Long Beach, Calif., to Dover. Del., in 4 he., 43 min., beating best propeller transport type time of S hr, 35 min. Speed averaged 
490 mph. at 27,000 ft. Flight was part of MATS operational tests of engines and Hamilton Standard turbo hydroniatic proiiellers. Two 
YC-121FS are assigned to M.ATS Continental Division lor program. 


United, Capital Ask 
For Fare Increase 

Wasiiingtmi-Uiiitcd Air Lines re- 
quest to the Civil Aeronautics Board 
for a 6% general fare increase received 
strong support from the airline industry 
last week. 

Although a number of carriers may 
uot follow United's petition for a fare 
increase to "offset rising costs," tlic in- 
dustry is c.tpccted to give unanimous 
backing to the airline's move. 

Capital Airlines was tlic first carrier 
to join United’s action. Capital asked 
for an additional SI increase on all 
tickets, regardless of disUnec plus a 
general 6% raise in r.itcs- 

J. n. Cannicliad. Capital president, 
tenned's United’s request “courageous 
and timclv." The last fate raise the air- 
lines received was an across-the-board SI 
increase in 1952. Present coach fares 
average 41 cents per mile; first-class 
fares about 6 cents. 

In explaining his airline's request. 
President \V. A. Patterson said, "United 
and the air transport industry ha\e been 
facing the basic problem of rising costs 
... for the past 20 years." He addetl; 
“While other forms of transportation 
have increased as much as 83% during 
this period, it is a great tribute to the 
airline industry that we have continued 
to absorb rising costs with practically 
no increase in rates." 

American Airlines made no formal 
petition to the CAB for a rate increase. 
However. C. R. Smith, president of 
the airline, said ho is "liopcful that an 
increase in fares will be pennitted as 
prom))tly as possible. Even with a 
modest fare adjustment, air travel will 
continue to be one of America’s best 
bargains.’’ 


Thomas .Armstrong. Eastern .Air 
Lines president, praised the proposals 
of United and Capital and suggested 
that a 10% boost could be accom- 
plished without adding any burden on 
the traveling public if the 10% excise 
tax were eliminated. .Airline fares, he 
said, have increased onlv 3.2% since 
1938. 

Profit margins of most carriers for 
1936 arc expected to shrink as a result 
of rising costs and net operating profits 
for the airline industry declined slightly 
last vear in the face of a 12% increase 
in revenues. C. R. Smith noted tliat 
"the costs of today cannot be met with 
tlie fare level of 15 years ago." 

United Starts Building 
Facilities on Coast 

San Francisco-United Air Lines will 

nuilti-million dollar expansion propam 
near tlic San Francisco international 

I'hc program has been apprm’cd by 
tlio Public Utilities Commission and 
the San l''rancisco Art Commission. 
United will construct a large hangar 
for present and future aircraft, a nciv 
fliglit kitclien for preparation of in-fliglit 
meals, an additional employe e-.ifcteria, 
a boiler plant, a wash rack for cleaning 
aitpkmes. and a 900 car parking lot for 
employes. 

.A line maintenance service area, with 
underground fueling lines which can 
service five planes simultaneously, also 
is included in the plan. 

The project is expected to be coni- 
lilctcd by mid-year of 1958, and is in 
addition to tlic 93 acres presently oc- 
cupied bv United at the airport. 

United’s new- facilities will be located 


on 3 40 acre plot, due went of the air- 
port terminal building- llic airline cur- 
rcntlv is negotiating with the city to 
lease an additional 8.6 acres in the same 
area whicli is needed for the building 
program. 

'Hie new airline hangar will be a 
cantilever structure covering approxi- 
mately 125.000 sq. ft., and capable 
of bousing six airplanes at one time. 
Hangar measurements are 310 ft. x 
363 ft. X 30 ft. 

Special walls of anodized aluminum 
svill give the building a light grey ex- 
terior finish, and radiant heated floors 
will be installed for the comfort of 
1,200 United employes in tlic hangar. 

United employs a total of 5,700 peo- 
ple at the airport. 

Architects for the United Air Lines 
project arc Skidmore, Owings, and 
Merrill of San F'raneisco, 

UAL Earns $14.6 
Million in 19.56 

United Air Lines earned $14,680,500 
in 1956, an increase from Sll, 244,577 
the previous year. Sale of surplus air- 
craft accounted for $4,339,400 of the 
1956 total, compared with $80,348 in 
1955 aircraft sales. 

liie 1936 earnings equal $4.57 ^r 
share of United stock, compared with 
S3. 85 for the 1953 earnings. The air- 
line has declared a quarterly cash di\4- 
dend of 1 24 cents per share and a stock 
dividend of 4%. iray-ablc June 15. 

The low cash dividend, with the at- 
tendant dii’idcnd in stock, was attrib- 
uted bv UAL President W. A. Patter- 
son to the need for prudence in keep- 
ing financially strong during transition 
to the jet age. Patterson also cited the 
current tight money market. 
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BULLETIN FROM^^ 



AMERICA'S RETALIATORY “REACH" demon- 
strated when a Boeing B-52, refueled in flight, recently 
covered 16,000 miles, non-stop, in 31>5 hours. The 
B-52, along with other Boeing Stratofortresses, wheeled 


over the North Pole, and circled the perimeter of most 
of Canada and the United States. Fully loaded for 
simulated bombing runs, the Boeing B-52s flew at speeds 
up to 650 mph, and at altitudes up to 50,000 feet. 


WINGED REFUELING 
STATIONS, jet-powered 
KC-135s, are moving off 
Boeing production lines 
on schedule. In service, 
KC-13Sa will add thou- 
sands of miles of reach to 
jet-powered bombers and 
fighters, refueling them at 
speeds and altitudes best 
suited to jet operations. 



AMERICA'S ONLY JET TRANSPORT, the Boeing 707, parks at Los 
Angeles airport after Hying Civil .Aeronautics Board officials down from 
Seattle. Return flight carried International .Air Transport technicians, 
reached Seattle iti 1 hour 50 minutes. The 707 is helping oflitiais 
work out procedures and rules for commercial jet flight in the U. S. 




BOMARC. Boeing's Pilotless Aircraft 
Division is conducting successful firing 
tests of supersonic defense missiles. 
Boeing's BfiM.ARC guided missile as- 
signment includes development of 
electronic guidance, launching 
moans, bases. supplies and maintenance. 
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Around the equator 1^800^000 times! 


Passengers on the scheduled air fleets of the 
world last year logged 45 billion miles— enough 
for one passenger to fly around the equator more 
than a million and three-quarter times! This 
figure represents a gain of 16% over total pas- 
senger miles flown in 1965- And this amazing 
record is expected to be broken again in 1957. 

As more and more people fly more and more 
miles, new and better planes are being developed 


to serve them. To keep these planes flying, opera- 
tors know they can rely on Esso Marketers for 
the finest in modern aviation fuels and lubri- 
cants— perfected through years of research— and 
for the finest in unifonn, safe and efficient pe- 
troleum service along the airways of the world. 


IF ALL THE WORLD'S INTERNATIONAL AIRLINES USE 




AVIATION PRODUCTS 


SHORTLINES 


► Capital Airlines opened a rescrvatioiis- 
salcs office in downtown Mimicapoli.«. 
Compmy says telephone facilities ;itc 
double those in former Wold-Chambcr- 
liiin .Airport loc.ition. 

► Trans World Airlines expects a 

rise this spring oser last in traffic t'’ 
Europe, basing the estimate on advance 
bookings. T\\'A will schedule 60 trans- 
atlantic flights daily April 1. will in- 
crease the total to 68 by June 1 . 

► Qantas Empire Airways wiH open new 
offices in New York in June, and is ex- 
panding its East Coast staff. The New 
York office will include a center for 
Australian tourism. 

► World-wide insurance policy for air 
tiar clcrs is now available at most major 
U.S. and Canadian airports through 
Tele-Trip Co. machines and booths, 
llic air trip insurance covers domestic, 
foreign segments in single polics'. 

► Canadian Pacific Airlines has ordered 
$755,000 electronic flight simulator for 
DC-6B pilot training. Device will be 
built in Montreal bs' Canadian Avia- 
tion Electronics Co. for summer, 1957 
delivery. 

► Oakland International Airport projects 
under bond issue reeenth' approved bv 
port coinmis-skincis include SI. 25 mil- 
lion hangar for jet transports, 24 small 
plane hangars to cost S544.500. and 
$550,000 plant to be leased to an en- 
gine service companv- 

► Ministry of Transport aw.irdcd $2.- 
650.000 contract for construction of 
Gatwick Airport terminal building. 
Award completes major contracts in 
airport's development plan. Terminal 
will lx; 350 ft. long and 1 10 ft. higli and 
have direct access to railroad station and 
main London-Brighton road. 

► San Francisco area's aviation facili- 
ties bas e been surveyed by the Bay Area 
Aviation Committee, and the sun'Cs' 
has been published as a directory for 
private and business aircraft users. 

► Scattle-Tacoiiia International .Airport 
liandled S6.525 passengers in Nos'cm- 
ber, an increase of 7% over the num- 
ber handled in November 1955- 

► Trans Australian Airlines’ average 
daily utilization for its Viscounts was 
8.96 hours dunng a recent 12-month 

► Delivery of two Coiivait 240s was 
made to Trans Irania Ainvay by the 
Babb Compans', Inc. Sale was made 


AIRLINE OBSERVER 

►Northwest Airlines will choose either the DC-S or Boeing 707-520 for 
its jet fleet, wliicli it wants by I960, but probably will make no decision 
until financing problems arc solved. Current Nink credit of S58-5 million 
at 4-25% interest will be absorbed by S55 million purchase of 10 DC-6Bs 
and 14 DC-7Cs, with balance coming from retained earnings, deprecia- 
tion and sale of four Super Constellations ,ind eight DC-4s. Onls' U.S. 
trunkline tliat has placed no firm order for turbojet or hiiboprop transports 
Northwest does liavc 21 J75 jet engines on order for 1960 delivers'. 

► U. S. Court of Appeals has refused to stay a Cisil Aeronautics Board cirder 
that revokes operatbg riglits of Aero Finance Corp. and Peninsular .Air 
Transport, The companies o]>crated service between New York and Miami 
and Chicago and Miami. Latest C.AB decision orders the inegutai carriers 
to cease operations effective Mar. 2. 

► Robert Turner, who recently resigned as vice president-sales tor Northeast 
Airlines, is expected to join the Air Transport Assn, as vice president-traffic. 

►Civil Aeronautics Board has held up its report on the probable cause of 
the mid-air collision over Grand Canyon last June. Report was about to be 
released when CAB received word that another |>ctsoii said he had witnessed 
the accident. Now it will be withheld while the CAB hivestigates to dctei- 
miiic wlietlier proceedings should be reopened. 

►British Overseas Airways Carp, has moved its Middle East headquarters 
to Istanbul because of flic ban on British and I'tcnch aircraft filing over 
Syrian territory. The airline probably will return to its original headquarters 
in Beirut if Syria rescinds tlie order. 

► Capital Airlines last year conducted 2.000 pilot check-outs on all equip- 
ment as a result of its Viscount program. Capital's pilot program required 
progrcssiie training of crews on multiple aircraft to insure full crew coverage 
of both the Viscount and piston-engine fleets, New Viscount simulator- 
now being installed and expected to be ready for regular use within two 
wcdcs-will cut 1956 training costs by 65%. 

► International Civil Aviation Organization will adopt a com'ention to 
study problems of crimes and births on aircraft since it was found that there 
is no internationally recognized system for determining jurisdiction in such 
eases. The move was prompted bs' preliminarv studies of a legal subconi- 
initfce of ICAO (AW Dec. 17. p. 45). 

► Air Transport Assn, has integrated the Airline Personnel Relations Confer- 
ence into its o^anization and elected foseph L. O’Brien vice president- 
personnel relations. O’Brien was previously executive director of the confer- 
ence, an independent organization. 

► Frans W'otld Airlines is mapping a program designed to revive tourist 
traffic in the Middle East. TW’.A officials in Cairo reeenth' discussed new 
tourist projects with Flgypt’s Minister of National Guidance and the acting 
director-general of the Egiptian Tourist Administration. 

► Meteor Air Tronroort will lease two DC-4s and two C-46s from Los 
Angeles Air Service, following recent Civil Aeronautics Board approval. Each 
DC-4 is being leased for $17,000 per month. The C-46s carry a monthly 
rental of $3,500 each. 

► Air traffic controllers are protesting recent Civil .Aeronautics Board ruling 
that discontimic.s the requirement for flashing navigation tights on aircraft 
on the ground. Ccmtrolk'rs claim it is easier to follow aircraft using the 
flashing lights, while CAB officials fear that the lights distort the view 
of an aircraft’s ground path of direction. 

► Air Line Pilots Assn, has postponed its threatened strike against Pan 
American World Airways following a second request from the National 
Mediation Board to defer any action until further mediation is conducted. 
Pilots seek higher pay and improvement of working conditions, which, they 
say, involves excessive on-duh time and time away from home. 
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Undergoing U. S. Army evaluation 
tests including airlifting externally 
slung cargo, this Marine Corps HOK-1 
demonstrates its ability. Shown here 
carrying a 3200 lb. jeep, it also takes artillery pieces, 
gas drums, ammo cases and other bulky materiel 
in stride. 

KOK-1 generol utility helicopters are already in 
service with the U. S. Navy and Marine Corps where 
they are used extensively for search and rescue 
missions, medical evacuation, personnel transport and 
cargo carrying. 

The development and production of uKlity heli* 
copers is but one of many contributions Koman has 
made to our National Defense effort. We're proud 
to be of service. 


/CUHAN 


fCamen builds hulitopfers 
YOU FlY UKl A PlANe 


48 


A Book 


Every Engineer 


end his Wife Will Enjoy 



B will enjoy the pictorial 
story of colorful Connecticut, 
the stimulating State where 
Koman Aircraft’s personnel 
live, work and ploy. 


You . 


y the story of 
Kaman's progress, products, 
projects and people. It's a 
tribute to Kamon Engineers 







... ... ... These are the "call letters” of the U. S. Coast Guard, Watching over more than half a million 

square miles of our coastal waters, the rescue record of this famous organization is one of the great air-sea 
sagas of war and peacetime service. Helping to extend the Coast Guard’s far-flung lifeline is the Martin 
P5M and the new P5M-2G, providing long-range sea reconnaissance for any emergency. Also, in active 
service with both the Atlantic and Pacific fleets of the U. S. Navy, ten squadrons of this famous seaplane- 
specially armored for anti-submarine warfare-are in operation today, from Norfolk to the Mediterranean 
and from Washington to the Orient. 
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from a portion of tlie Convair fleet re- 
cently acquired by Babb from L.A.I. 
Italian Airlines in Rome. 

► Nandi Airport, Fiji. >viil be consider- 
ably des elopcd at so-fcir undisclosed cost 
to become a major landing field for 
trans-Pacific jet airline scts iccs from the 
United States. This decision was made 
at the Melboiinie, Australia, meeting of 
the South Pacific Air TransportCouncil. 

► Royal Gull business ampbibian dis- 
tributorship has been given Royal Air- 
craft Sales, Inc., General Mitchell Field, 
Milwaukee, Wis.. by Trcckcr Aircraft 
Corp. (formerly Royal Aircraft Corp.). 
New outlet will cover Wisconsin, Minn- 
esota, Iowa, North and South Dakota, 
Kansas, Missouri and Nebraska. 

►Air France will install RCA-AVQ-10 
weather radar on the ton Lockheed 
1649A Constellations it has on order. 
The French carrier expects to receive 
its first 1649 next June. 

► Dickinson Ait Service, Dickinson, 
N. D„ will operate a non-scheduled 
commercial international air service to 
Western Canada to include the cities 
of Vitden, Brandon, Winnipeg, Swift 
Current, Saskatoon, Moose Jaw. 
Regina, Prince Albert, Estevan, Broad- 
view, Calgary, Lethbridge and Medi- 
cine Hat, Aircraft arc limited bv 
Canadian Air Transport Board to tvpes 
with a disposable load of less than 
1,100 Ibs- 

► Net operating revenues of AEI-Ai: 
Express Intctnatioiral and its subsidi- 
aries— Air Express International Agenev 
and Surface Freight Transportation- 
totaled $2,252,189 in 1956, an increase 
of 29% over 1955. 

► Reading Aviation Service, Inc., Read- 
ing Pa., will operate a charter commer- 
cial nomscheduled international sersicc 
from Reading to Montreal, Ottawa. 
Toronto, North Bay, Muskoka and 
Parry Sound, under license granted by 
Canadian Air Transport Board. 

► Continental Ait Lines has decided to 
reinvest all earnings during "the cur- 
rent growth period*^^ to help finance its 
$62 million expansion program. Future 
dividends will be in the form of stock 
rather than cash . . . Continental has 
signed a one year contract with the 
United Auto Workers providing for 
wage increases ranging from nine to 29 
cents for 400 employes at the Denser 
headquarters. 

► Pau American World Airways’ Latin 
Anteriean Division flew 2,771,808 lb. of 
cargo to Latin America in November, 
an increase of 364,672 lb. over the 
traffic in November 1955. 



COCKPIT 
VIEWPOINT - 


By Capt. R. C. Robson 


School Days 


In the next several years tlic airliuta will be faced with many large prob- 
lems concemiiig the introduction of the new breed of transports. Not the 
least of these will be the task of training the people who will operate these 
aircraft. Since these new vehicles arc multi-million dollar pieces of precision 
machinery it behooves management to make certain that training is adequate. 

Previously the transition to new equipment, and the training for it, just 
sort of "growed,” Taken step by step, from the era of the DC-3 through the 
4s and 6s and 7s, the change was gradual. Operating personnel had at 
most one or two new items pet plane u'ith which to contend. Now, howcs’cr. 
many things are going to appear all at once. The jump will approximate one 
from a DC-3 to a DC-7. Can vou imagine the task of acquainting people 
with the tricycle gear and nose wheel steering, with supercharged engines 
and rci’crsiblc propellers, with water injection and pressurized cabins, and 
all the rest, in une fell swoop? 

Things to Come 

But, essentially, this is «hat is going to have to be done in the coming 
years. In fact, many feel it will be an e\’en grejiter leap than from the 3 to 
the 7, Not only will we be faced with a raft of new devices but. in some areas, 
entirely new principles. This may mean crimplctc ics’ision of thought and 
action in order to change lifelong habits. 

Probably most airlines will use expensive simulators for much of their 
ground training- This is good. Of even greater importance is the caliber 
of the instructor. 

A competent teacher plus blackboard is of infinitely more value than the 
most elaborate electronic equipment under improper guidana-. For m 
years the position of ground school instructor has been relegated to the mi 
leagues, receiving neither the attention nor the pay that the job desen’cs and 
consequently not attracting the highest skilled applicants for the work. 

With the coming of jet powered aircraft the pilot finds himself n' 
than ever in the position of a human monitor. He will not be performing 
so many physical actions— he will be watching automatic gadgets. Instead 
of turning on fuel pumps and energizers and starters, moving mixture con- 
trols and throttles to get under way, he may only move one les’er and push 

The jet doesn’t eliminate everything-it just does things automatically. 
Except when the automatic feature fails to function as per the brochure, 
then a counter measure is required. Unlike the piston engine, howercr, 
action is not requited in several seconds but is required immediately. 

Trairiing Problems 

Most any healthy young American male can trace a hydraulic line, or 
control cable, and understand the workings. Only jets ate not hydraulically 
or cable controlled. 'Hieir machinery is clecftonic— sometimes a baffi 
subject for the same young man. This, too, is a problem in training. The 
tale of electronics will have to be given to the pilot in the language he under- 
stands and he must be given the things which are important to his job. 

For instance, 1 can think of thousands of things about a given electronic 
circuit that I don't give a hang about. I couldn’t use the information esen 
if I understood it. 

It might be an overstatement to say that ground training schools need a 
full Vice-President in Charge Of, but it is a sure bet that some c'levating 
from present status is necessary. Smart airlines will b<^in now to gather a 
competent staff to man that little school room in the corner of the hangar. 
It is going to become a mighty important place. 
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Honeywell Aero’s HiG-6, one of the most 
precise gyros ever designed, is now in quantity 
production. With a drift rate of less than 
0.1 degree, it represents the furthest advance 
yet made in a production, inertial-type gyro. 

The HIG-6 is applicable to both full inertial 
and aided-inertial systems. Standard models 
of this gyro can be delivered in as little 


three months’ time. 



YOU CAN EXPECT ^ FROM 
BENDIX RED BANK DC GENERATOR SYSTEMS 
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mw method solves DIFFICULT R-F NOISE problem 


Of course he’s relaxed! 

Faced with a new version of the same old r-f 
interference vs. space-weight problem, he came upon 
a solution that sidestepped the usual time, trouble, 
and expense ... by calling on Sprague. 

The perfect solution was found almost immediately 
among the more than four thousand filter designs 
already available from Sprague. 

Even if his problem had required the weeks of re- 
search — special measurements and tests — Sprague 
field consulting service — he would be no less at ease. 


With mass production facilities on both the East 
ind West Coasts, deliveries are no problem either. 

If you, too, have an interference problem, pick up 
your phone and call your nearest Sprague Electric 
Field Engineering Laboratory. 

They are located at 12870 Panama Street, Los 
Angeles 66, California (TExas 0-7531 or EXmont 
8-2791); 224 Leo Street, Dayton 4, Ohio (ADaras 
9188); 327 Marshall Street, North Adams, Massa- 
chusetts (MOhawk 3-5311). 


SPROGUE 
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ing that the engine mixture control 
nnist be kept in full rich position under 
all operating conditions. 

Compliance date of the directive is 
Feb. 2? and at any time engine is 
changed or any part of aireraft or engine 
induction system is altered. Aircraft 
must be flight checked prior to the 
compliance date at 65% normal rated 
power in Icsel flight to determine 
whether fuel consumption is svifhin lim- 
its specified by Lycoming. 

Continental Leases 
DC-7B to Delta 

Continental Air Lines will lease its 
first Douglas DC-7B, scheduled for Feb. 
1, delivery, to Delta Air Lines before 
putting the plane on its own Los 
Angelcs-Chicago route in April. 

The aircraft, according to Continental 
President Robert F. Six, would hare 
"limited usefulness" until the new mute 
is wened. 

The unusual lease agreement cover- 
ing the new plane, one of an order of 
five, calls for payment by Delb of S14S 
per hour of operation, plus additional 
rent of 51.456 per day for depreciation 
and profit. Continental's other four 
DC-7Bs in the SIl.985,865 order will 
be dclis’cred during hlarch through Jnh-. 

Tire entire DC-7B fleet will be used 
in the new service, scheduled for April 
28 opening, to serve Los Angeles. Den- 
ver, Kansas City and Chicago. 

KLM Increases 
Traffic in 1956 

KLM Royal Dutch Airlines carried 

820.000 passengers systemwide during 
1956, an increase of 13%. the cattict 
reports. Revenue ton-miles toblcd 

172.346.000 for the year with an a\cr- 
age load factor of 62%. 

Tlic airline carried 23,600 tons of 
freigtit, up from 20,300 tons in 1955. 
,\ir mail was up 14%. Tourist class 
passengers, up 24% from 1955, ac- 
counted for 618.000 of the passenger 
total. 

Olympus 6 Completes 
150-Hr. Test Run 

London— Bristol’s Olvmpus 6 turbo- 
jet has cleared its last step before prc)- 
duction-eomplction of an officially 
observed 150-hr. type testing run at 

16.000 lb. thrust- 

Obsersed thnists during the test run 
reached above 17,300 lb. Further de- 
velopment of the Olympus to these 
higher powers already is under way. 
The engine has been strip|)cd for in- 
spection prior to issuance of the official 
type test certificate. 



ELIMINATE DESIGN “WEAK SPOTS" 
WITH SEAMLESS BELLOWS 

The simple construction, straightforward operation, and light weight 
of Bridgeport seamless metal bellows make them the best answer for 
many temperature, pressure, and mechanical design problems. Hy- 
draulically formed without soldered seams, they provide added 
strength and precision in shaft sealing, in obtaining controDed move- 
ment, in absorbing expansion or shock, in maintaining equal or dif- 
ferential pressures, and in transmitting motion remotely. 

Bridgeport also offers two plus factors to make the most of any 
bellows application. Through integrated engineering of the bellows 
and all accessories. Bridgeport can supply complete bellows assemblies 
of many types, sizes, and metals. Ultra-modem production and quality 
control facilities assure increased uniformity and cost savings. 



BRIDGEPORT THERMOSTAT DIVISION 

MIIFORD • CONNECTICUT 
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SEARINGS 



MEDIUM and LARGE TURBINE BEARINGS 



AIRCRAFT TURBINE 
BALL BEARINGS... 
ENGINEERED FOR 
PLUS PERFORMANCE 

Dependability of performance! That’s the keynote 
of New Departure’s specialized ball bearings for 
fast, high-flying jets! 

Leading production jet engines contain the evidence! 
They use split inner ring turbine mainshaft barings 
(size range below)— an out-ahead development of 
New Departtire’s Aircraft Bearing Research Pro- 
gram. This advance in bearings combines simplified 
maintenance and assembly with high load-carrying 
ability at high speeds and temperatures, 

New Departure also manufactures aircraft ball 
bearings for refrigeration turbines, alternator-drive 
turbines, high-temperature fuel pumps, turbine- 
driven air compressors, and small gas turbines — all 
backed by New Departure’s research and precision 
manufacturing. 

Use the coupon below for further information about 
New Departure ball bearings for today’s jet air- 
craft . . . and what New Departure has in develop- 
ment for tomorrow. 


NSW DEfARTURE • CENERAL MOTORS CORPORATION 
SRISIOl, CONNECTICUT 
ATT: DEPARTMENT R 
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SEE "WIDE WIDE WORLD" SUNDAYS-N8C-TV 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


NEW DEPARTURE 
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BRISTOL, CO 


AERONAUTICAL ENGINEERING 


Russians Criticize Stalinist Air History 


'llicre can be no doubt tliat demon- 
stration of our country's priorip- with 
regard to various imentions and ad- 
'■rincemcnts is of considerable impor- 
tance. Motivated by the interests of 
scientific trutli iind noble |);itriiitic im- 
pulses, Sos-ict historians lure clriiiinnted 
nniny fabrications wliicli sought to 
deprecate the invaluable contributions 
of our country's insentcirs and scien- 
tists to Russian and world culture. Ilow- 
cs’cr, there arc also those "researchers" 
and men of letters who exploit the 
Sosict pcojsle's lisels’ interest in the 
history of Russian science and technol- 
ogy and credit our countn- with discov- 
eries and imentions nliich were actuallv 
made abroad. 

The proof employed in such instances 
lias nothing in common with authentic 
scientific research. In concocting fictiti- 
ous priorities, sucli n’riters make false 
represen tation.s about the histon- of Rus- 
sian and foreign science and tcclinolog'- 
and implant conceit. At the .same time, 
these writers often displav clemcntatv 
technical ignorance. Occurrences of this 
type have become a real plague in our 
popular literature on ariation history 
and particularly with reference to liter- 
ature regarding the f.imous Russian 
designer A. F. Mozhaisky. 

First Airplane 

The history of the remarkable crea- 
tive work of A. F. Mozhaisky, who was 
the first person in tlic world to build 
an airplane that rose into the air carry- 
ing a man. did not reccise proper at- 
tention in the prc-rc\olutionur\- press. 
There were brief reporf.s about hloz- 
haisky’s work in books written bs- Pro- 
fessors V. F. N'aidenos- and N. A. Ynt- 
suk, in the “Military F.ncsdopcdia." 
and elsewhere. Soviet authors- K. 
Veigelin, A. Rumyantsev. P. Diiz, V, 
Popov and others— also wrote about 
A. K, Mozhaiskv, Itowcs’cr, the first 
flight by Mozhaisks’s plane received 
hardly any attention' in literature. 

Ibis, apparently, is explained bs’ tlic 
fact tliat primary .soiucc.s and authentic 
details of this event base not been 
found. In order to fill this void, N. A. 
Cliercmnykii and 1. F. SUipilov, the au- 
thors of the book F, Mozliaisky- 
Creator of the W'orld's I'irst .Airplane” 
(Military Publishing Ifouse. 194Q), re- 
sorted to fabrication. 

In their book (ijagc 49 and further 
on) the date of the Srst flight bv Mo- 
zhaisky's plane is gisen as "noon on 
July 20. 18S2." The name of the me- 
chanic svho tested the plane is given as 
"Ivan Nikiforovich Gohibves-." Yet it 
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IS apparent from such important sources 
as "Notes of the Russian 'I cclinieai So- 
ciety," the collected volume 'TOO Years 
of Aeronautics" edited b\ Academician 
M, A. Rykachev (1884). the "Military 
ICncyelopedia" (1914) and otlicr works 
that construction of Mozhaiskv’s plane 
had unh begun b\ 1 882 and that it was 
not finished until tlie end of 188v by 
wliicli time winter weatlicr prevented 
lests from being carried on. 

According to a comparison of indi- 
rect courses of information, the testing 
of A. I''. Mozhaisky's plane took place 
in 1884- )iist where did I. )'. Shipilov 
and N. A. Chercmmkh get the date of 
July 20, 1882? 

They timed the testing of the plane 
to coincide witli "Saint Klijah's Day”— 
the prc-rc\olutionaty holiday of Rus- 
sian aeronauts, Tlien they collected the 
slgnature.s of several inhabitmts of 
Krasnoyc Sclo and Dudergof who were 
supposedly "eycwitncssc.s" of this cs’ciit. 

But a verifying investigation con- 
ducted Ijy a special commission shosved 
tliat the alleged "eye witnesses of tire 
fliglit" actually saw no sucli tests; some 
of these "eye witnesses" were imlv two 
or tlirce years did in 1882, while others 
had not c\cn been born yeti Both the 
date and the name of the hcro-me- 
dianic who dared test the plane turned 
out to be fabrications. 

N. A. Chctcnimkh and 1. F. Shipi- 
lov quote a speech allegedly dclis’crcd In 


Mozhaisky before tlie (first) flight. 
Actually this is not a speech bv Moz- 
haisky but a re-phrased letter from 
Victor Hugo to the French aeronaut 
l’’elix Nadar and written carlv in 1864. 
Passages from this letter arc printed in 
K. V'eigelin’s book "Notes on the His- 
tory of l''Iying," published in 1940. 
I. F. Shipilos- and N. A. Chetemnvkh 
refer to a book by Pcclikovsky wliicli 
was published in 1882. 

Mozhaisky's Models 

This book includes several lines not 
about an aiqjlanc (as Shipilos- and 
Cherenmykh .suggest) but about Moz- 
haisky's models. 'I’lie citation in paren- 
theses quoted from this book by Sliipi- 
los- and Cheremnskh is incorrect. 'The 
s|iii)tatioii from the speech by V, D. 
Spitsyn on November 9, 1883, is also 
distorted. 

'llie speed) said that Mozhaisky’s As- 
ing machine "will be propelled with the 
aid of tsvo steam engines." But Shipi- 
lov and Chcremnykh wrote; "is pro- 
pelled" (putting if in the present 
tense). 

Referring to the 1914 edition of the 
"Military Encyclopedia, " Shipilov and 
Chcremnykh arbitr.irilv cut short a 
sentence taken from tlic cnevdopedia, 
thereby omitting the years shown tlierc 
for the flight. Shipilos- and Chercmnvkh 
'sriite a special chapter titled ‘Tlic 
Fate of the Second Airplane." 

Yet all the docnmcnl.s known up to 
the present time show that A. F. 
Mozhaisky did not w-ork out ans- plans 
for a second airplane. On page 64 (of 
llic Sln'piins'-Cheremnvkh hook) it is 
indicated that “in his research Professor 
N. Y'c. Zlmko\-sky- fully- confirmed all 
the conclusions liiadc bv A. F, Moz- 
haisky." Actually, N, Ye. Zhukovskv 
did not mention Mozhaiskv in anv of 
liis works. 

Wrights Not Involved 

Further on. Shipilos- and Chcrc- 
ninykh say that the Frcncliinan Adcr, 
the Englisinnen Phillips and Maxim, 
and tlic Americans Langley- and the 
W'right brothers tried to ''reproduce" 
A. I-'. Mozhaisky's airplane. 

In reality-, the machines designed bv 
these imentors had nothing in com- 
mon with Mozhaisky's design plan. At 
the end of the same page, Sliipilov and 
Chcremnykh assert that, "making use 
of A. F. Mozhaisky's experience, (for- 
eign) im-entors built biplanes. . . . This 
is liow- designs for the airplanes of 
Blcriot, l-'arman and the Voisin brothers 
came into being." But Mozhaiskv's air- 


AVIATION WEEK, 


I, 1957 


Where do you belong in 



IBM 


IBM Military Products? 




MiliUiy Products 
physicists, imd 
1 the following fields: 






Military Products inclui 
: Computer Laboratori 
Owego, N. Y., and the Pr: 
■ directed frc 


a 


ere is a real ground-floor opportu- 
that you can-taffor' ' ‘ 


ird to overlook. 
I, your potential in 
this dynamic young field of electronic 
computers is virtually unlimited. Get 
all the facts. Write, outlining your, 
background and interests to: 


R. A. Whitehome 
Manager of Engineering Recruitment, Dept. 3202 


41 









Valve Talk 

FOR WM. R. WHITTAKER CO.,^LTD. 
BY MARVIN MILES 


It was way bark about 1932<33 when Rod Campbell, assistant 
to Barney Moss, Whittaker's vice-presi<lenl engineering, Hesifcned 
bis first aircraft unit, a hydrauiic band pump for a new Northrop 
airplane. 

Roil had never done any aircraft work before, but he was a 
meehaniral engineer — and a journeyman merhanie — of long 
experience and be figured bemight as well give this new field a try. 

The job was easy for Rod, as a matter of fact, an<l he came up 
with a liglitw-eight pump that extended the flaps on the Northrop 
design in eight hand strokes to replare a heavy, cumbersome ui '' 
that required 123 hand-turned 

Now 65. Rod doesn't look s day over 
50. with close-cropped gray hair, a 



ake a quick in- 
erest in every- 
hing through a 
>alr of half-rim 


locomotives to watches, and as a 
success in his held he can tick off the 
names of scores of airplanes that flew 
— and many of them are still flying — 
with his valves aboard. Or he can point 
to more than 20 patents he bolds and 
a book he has written, a treatise on air- 
craft hydraulic systems that was used 
by (he Navy throughout World War II. 

Rod's specialties are brake valves 
and pressure reducers, but his work has 
run the gamut of selectors, shut-off and 
mixing valves, shuttle types, cylinders 
of all kinds and aulomaiic pressure 

'°%orn?n Toledo, Ohio, he unentletl 
Toledo tniversily for a year and u 
half before circumstances forced 
him into correspondence school 
work which he pursued wiiii astound- 
ing vigor year after year, long after 
other students figured they were 
fully educated. At the same time he 
labored in any shop that could teach 
him anything, and became a joumey- 

Rod's many years of experience 
started with the Kent-Owens Machine 
Co. and (hen the DeVilbis Manufac- 
turing Co., both in Toledo. Coming 
West in I92S. he spent eight months in 
San Francisco before starling the Sharp 
Manufacturing Co. to turn out paint 
spray equipment in Los Angeles. 

This venture continued for four years, 
then he took on various engineering 
assignments for such concerns as the 
Omega Shoe Polish Co. and the Re- 
search Products Co., and it was also in 
this period that he undertook the design 
of the Northrop pump. Its success led 
to his formation of the Rodney B. 
Campbell Co. for the production of 


■volutions of o gear. 

with A 


ir years; (ben. as Rod puts 


His valve and svsiems designs 
into such r<imr<l aircraft ns the 
• •• i.lheConsolidulet 


B-24 bomber and the Lockheed P-38 
Lightning. 

Rod withdrew from the Aircraft 
Accessories Corp. in 1942 and organ- 
ized a hydraulic division for the Booth 
Manufacturing Co. to produce his 
emergency brake valve design for 
Boeing's B-29 Superfortress. In this 
period he also designed the hydraulic 
system for Ryan's Fireball fighter and 
the brake valve system for North 
American’s B-45 jet bomber. 

Booth subsequently went out of busi- 
ness, and Rod found himself designing 
brake valves and pressure reducers for 
Hanson-Lynn, Then, in June 1950. he 
contacted Bob Whittaker and was given 
the Job of setting up a : 
department for the \ 

Rod had known Bob since 1 94 1 when 
they rode horseback together from lime 
to time, bul In those days there was 
little business talk between the two men 
because they were competitors. 

With Whittaker, Rod bounced up the 
line rapidly, including brief service as 
plant manager before he was made 
assistant to Chief Engineer Joe Globig, 
predecessor to Barney Moss. Today he 
shoulders much of the load for Barney, 

'wiiliaker.’’"'''' 

In addition, he devotes some time 
each day to design work, with a full- 
time engineer to help develop his ideas. 
Rod lives engineering and always 
;ii -F-L. -r j— develop- 
m day by day. 


will. The thrill of dt 


e Clendal. 


reins 


. Hills -1 

wife, Jerry, and the apple of his *) 
« lhre«-year-old daughter. Rob 
Jeannine. 


craft was a monoplane, and it was im- 
possible to build biplanes modeled after 

A second "corrected and supple- 
mented" edition of the book on Aloz- 
haisky by N. Chetcinnykli and 1. Shipi- 
lov came out in 1955. Some of the 
autliots' fabrications are written up in 
more careful form in this edition, hut 
new items of fiction ate added. 

O. S. Kostovich (who initiated the 
organization of the first Russian aero- 
nautics society), Admiral N- M. So- 
kovnin and others arc omitted from the 
list of Russian pioneers wito conquered 
the ait. 

On page 27, the sketch of Mozhaisky's 
airplane, taken from the collected work 
"100 Years of Aeronautics,’’ is pawned 
off as a (real) picture of Mozliaisky’s 
model. On page 30 it is asserted tiiat 
tlic design for (Mozhaisky's) plane was 
superior to all of tlie designs wliich had 
been suggested abroad. Nothing was 
said coneeming tlie outstanding de- 
signs of Penautf and Tatin. 

Wrong Date 

On pages 67-71, in teferring to an 
article by N. Myasoyedov, Shipnos’ and 
Cliercmnykh declare tliat construction 
of A. r, Mozitaisky's airplane began in 
1 880 with Mozhaisky Simself partici- 
pating in the work. Actually, Mozhaisky 
was out of the country at this time. 
There is no reference to any of the 
sources which showed that construc- 
tion of Mozhaisky’s plane didn't begin 
until the summer of 1882. 

In supporting the fictitious date of 
the first flight— July 20, 1882— reference 
is made to the meteorological "Chroni- 
cles of the Chief Phy sical Observatory,” 
but nothing is said about the fact that 
since 1870 tlie Russian mcteorologie.il 
service dated its documents in accord- 
ance with the new style (calendar) and, 
therefore, the metcorologieal data for 
August 1 rather than July 20 should 
have been examined. 

On that date (August 1) tliere was 
rainy weather, a thunderstorm and such 
a strung wind that it is senseless to talk 
about tlic world’s first airplane test tak- 
ing place. 

On pages 77-78. tlie meaning of the 
citation from the archives’ copy of 
"Medclkoysky's Memonindum’’ is cor- 
nipted, and fhc final part of the citation 
is omitted, llie full text of this memo- 
randum says tliat the (Mozhaisky) plane 
could not take off during the first tests. 

This document is dated 1884, and 
there is nothing to give any indication 
that tests were conducted earlier. On 
page 78 tliere is a reference to a Rus- 
sian translifion of a book by Tissandict, 
in which mention is made of a flight by 
Mozhaisky's plane at a speed of 17 feet 
per second. 

Shipilov and Chcremnykh assert with- 
out any basis that this refers not to a 
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Russian Navy 
Torpedo Bombers 


FIRST PICTURS of Russian Tu-12 Bnsuii (above) confirms earlier details of its coiifi|uratioii; plane is usee! with 11-28 (bciow) by Red 
Navy as land-based torpedo bombers. First intciior photograph of the the 11-28 (left) shows the iia»-i|atoi-bonibardicr. These planes 
are attached to a naval training squadron. 


model but to tire plane itself. On the 
same page, while noting that Mozhai- 
sky's application for autliorization to 
make the tests was postponed from 
1881 to 1882, Shipilov and Chete- 
innykli are silent about the fact that 
the 1882 authorization was postponed 
to 1883 and then to 1884. after which 
it was not furtlicr postponed. 

Attacks Made 

In the second edition of their book, 
Shipilov and Chetenimkh make scanda- 
lous attacks against .Academician B. N. 
Yuryev and engineer 'V. A. Popov and 
defiime the "News of the USSR Acad- 
emy of Sciences,” tlic Great Soviet Un- 
cyclopedia and otlicr publications in 
whicli the history of aviation is set forth 
conectly. 

Authors wlio do not agree with tlie 
fabrications of Shipilov and Clicrcm- 
nykli arc regarded by tlie latter as be- 
longing to an unstable strata of out 
intelligentsia. "Such people.” write 
Shipilov and Cheremntkii, "provide sus- 
tenance for foreign intelligence activ- 
ity.” it i.s inconceivable liow the Mili- 
tary Publishing House could allow such 


insults to be directed at Soviet patriots 
and honest scholars. 

’Hic story of the picture of A. F. 
Mozhaisky used bv Shipilov and 
Chcrcinnvkli is hpical of tW' fabrica- 
tions. In opening the first edition of 
the book on NIozliaisky you sec a 
bearded individual wearing what scorn 
to be crudely dr.nvn-in admiral's epau- 
lets. It is indicated under the picture 
that this is Alcksandcr I’edorovich 
Mozhaisky. 

But an entirely different picture of 
A. F. Mozhaisky is found in tlic second 
edition of this book. It shows a strong, 
intelligent face trimmed with whiskers 
but without a beard. Why did the fea- 
tures (if file inventor cliange in such a 
striking wav? The fact of fhc matter is 
that in the 1949 edition authors Shipi- 
loi' and Cherciiinvkli, being unable to 
find a picture of A. F. Mozhaisky, pub- 
lished the picture of his son, A. A. 
Mozhaisky, a deputy to the Fourth 
State Duma. 

This picture (taken of the subject in 
civilian eloflics) had appeared as an 
authentic picture of the inventor liini- 
scif in articles written bs Shipilov and 


Cheremnykh for a number of magazines 
and ncwspaixirs. 

Soon after, an old inliabitaiit of the 
city of Vologda sent in a letter enclos- 
ing a page from the ' Vologda Yearly 
Guberiiiya" for 1913 in which a picture 
and biograpliy of A. A. .Mozliaisky (the 
inventor's son) was published, Then 
Shipilov and Cliereiniiykli indulged in 
tlicir second falsification. Tltcv made a 
print 111 reversing the previous negative 
and drew in epaulets on the picture, 
wliicli miw faced in the other direction. 
Behold the appearance of ".Admiral" 
Mozhaisky (the ,iit|ilane inventor)! It is 
this picture that was printed by N. A. 
Chctenmykii and I. F. Shipilov in the 
first edition of their book- 
Many Fabrications 

There are also many fabrications and 
scientific and technical errors in two 
editions of a brochure about Mozhaiskv 
written bv the self-same I. Shipilov. 
Tills brochure was put out by the So- 
ciety for Dissemination of Political and 
Scientific Knowledge under the title 
"Tlic Airplane-.A Russian Invention." 
Tlic following is written on page 8 of 
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How Metallurgical Teamwork Developed the Super Sabre’s Tough, 


'K'hea a new grade of steel is born, there's sure to be an 
interesting story behind it. 

In this case, it’s the story of close cooperation be- 
tween metallurgical teams from Bendix and Republic. 
Their common goal: development of a tough, strong, 
alloy steel to withstand the shock, impact, strain and 
vibration of tons of aircraft hitting the runway at speeds 
in excess of 100 miles per hour. 

It starts after World War II, when Bendix metal- 
lurgists undertook a program to correct certain 
characteristics and improve processing deficiencies 


of steels commonly used for aircraft landing gear. 

Several leading steel companies, including Republic, 
were consulted and the program outlined. Republic 
immediately put its 3-Dimension Metallurgical Service 
Team on the problem. 

The field metallurgist worked closely with Bendix met- 
allurgists and engineers right in their own plant under 
actual operating conditions.Their findings were supple- 
mented and coordinated by the other two members of 
the Republic team— the laboratory and mill metallurgists. 

The result: development of a new grade of steel that 
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Strong, Alloy Steel Landing Gear 


was found ideal for application in the strength range of 
220,000-240,000 psi. This Steel, designated AMS 6427 
by the SAE, offers maximum resistance to fatigue. Provides 
an exceptionally high strengih-to-weight ratio. Maintains 
its great strength at wide temperature extremes. Responds 
uniformly to heai-treaimcnt, producing hard, wear-resistant 
surfaces around tough cores. 

Are you sure you are using the right steel? Why not make 
sure by using Republic's 3-D Metallurgical Service to assist 
you in a check-up? It's confidential. There's no obligation. 
Just send us the coupon. 
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FIVE IMMEDIATE 
OPENINGS FOE 

DESIGN 

ENGINEERS 

★ 

Armsment Design Engineer. To design, 
install and test gun, rocket and missile 
systems. Requires degree in Engineering 
and either one year armament installa- 
tion design experience, or three years 
general design experience. 

★ 

Senior Surfaces Design Engineer. To 

and control surfaces for missiles and 
fighter aircraft. Engineering degree and 
four years design experience. 

★ 

•Senior Hydraulics Designer. For devel- 
opment, detail design and test work on 
complex hydraulic power control sys- 
tems, Engineering degree and at least 
four years experience in hydraulic 


wide range of development assignments I 
including complete airborne photo sys- I 
terns and submarine handling equip- , 
ment for guided missiles. Engineering ^ 
degree and at least three years design 

** ★ 

Designer for Pilot Escape System. 
Requires Engineering degree and at 
least three years work with pilot escape 
mechanisms, plus other related practi- 
cal design experience. 


To arrange for a personal 
interview, or for a prompt, 
confidential report on these 


Mr. J. W. Lat 


son, Asst. Chief Engineer 
Dept. A-2 
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Firebird 

Navy's Rvan KD.\ (US.\F Q-2A) Firebird is suspended hom external stores pvlon of 
Navy P2V mother ship. 1'he 1,800 Ib. Firebird is capable of a speed of Mach 0.9 and a 
range of 770 mi. Powecplant is a Fairchild Jd4-R-20 turbojet developing 1,000 Ib. tbrust 


tlie first edition of the brochure: "Rely- 
ing on the research of the great Russian 
scholars Lomonosov and Mcndelcvcv 
and of Kryakutiiy, the creator of the 
world’s first balloon. Mozhaisky under- 
took solution of the problem of building 
:i hcavicr-than-air apparatus." 

But how is it possible to place Lo- 
monosov and Mendcicvev alongside the 
clerk from Ryazan (Kryakutny), whose 
very existence has been placed in doubt 
by leading scholars! fust liow is it pos- 
sible to build ail airpLmc by dr.iwing 
from experience obtained in making a 
balloon? 

Two-Cylinder Engine 

On page 21 of the first edition it is 
alleged that in 1879 Mozhaisky de- 
signed and built a two-cylindcr internal 
combustion engine. To support this 
slatcment, a distorted quotation from 
references made by tlic chief mechani- 
cal engineer of the Naw is cited. Actu- 
allv the document that is quoted makes 
reference not to Mozhaisky’s engine 
but to one built by Brigliton. Mozhai- 
sky only looked into tTic problem of 
using siicli an engine in an airplane. 

At the end of the brochure, on page 
28, it is alleged that -Mozhaisks 's steam 
engines were in every way more ad- 
vanced than the internal combustion 
engine da'eloped 20 vears later by the 
W'right brothers. This is completely 
contrary to the facts. 

In the collected works of the Military 
Publishing House titled ‘Tor the Honor 
of the Fatherland’s Science and 'I'ecli- 
nology" (published in 1948 and com- 
jjilcd by B. Simakov and I. Sliipilov) 
it is asserted that the famous Russian 
designer A. F. Mozhaiskv conceived flic 
idea of warping airplane u ings and in- 
sented ailerons (nidders for lateral sta- 
bility), Actually Mozhaiskv didn’t in- 
\cnt either wing warping or ailerons. 


In the collected works it is alleged 
tliat the patent issued to A. F. Moz- 
liaiskv in 1881 was tlic world’s first for 
an airplane, whereas the Englishman 
Henson and some of his countrymen re- 
ceived such a patent as early as 1842. 

In an article written by I. F, Sliipilov 
ill the No. 3, 1952, issue of the "Air 
I'orce (ouriial,” it is teported that 
Mozhaisky's airplane "rcpeatedlv" rose 
into the ait between 1882 and 1886. 
and that it flew at a speed of 17 feet 
per second. 

Actuallv the old publications cited to 
support these statements referred to n 
model plane since no aircraft can take 
off at a speed of about 15 kilometers per 

The article says that the planes of 
Maxim and Ader "could not and did 
not rise into the air," although tlioir 
takeoffs were officially established: the 
first in 1894 and the second in 1897. 
Errors and Distortions 

Many errors and distortions were also 
tolerated in I. F. Sliipilos’s brochure 
titled "Tlie Outstanding Russian Avi- 
ator P. N. Nestcros” (Military Publish- 
ing House, 1952), On page 8 of the 
lirocliure it is asserted that Nesterov 
dci eloped plans for a figliter plane. 

But even the idea of fighter aircraft 
didn’t exist at that time. The design nl 
Nesterov’s plane differed from other 
designs as tlic result of a new control 
arrangement (there were no vertical 
rudders), 

On the I’cry same page it says that 
thanks to Nestcroi' Russian fivers were 
the first to ma.stcr such figures as the 
"combat turn and the sving-oi'cr.’’ Nes- 
terov didn’t make such figures and could 
not make thein in the airplane which 
he flew in 1913. 

On page 50, the possible flight trajec- 
tories worked out by N. Zhukovsky ate 
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The Aircraft Designer 
Who Went to Sea . . 


It was a ROUTINE CRUISE 
for the Bon Homme Richard. 
But for Wayne Burch, it was a memorable climax 
to months of hard work. Aboard the carrier with 
the Chance Vought design specialist was the white- 
lacquered fighter he’d worked on so long, 

Wayne had joined the Crusader dayfighter project 
in Preliminary Design, on alighting and arresting 
gear. He'd transposed his initial drawings into detail 
design and, later, he’d watched his gear pass jig and 
aircraft drop tests. At the Navy Test Center, the 
Crusader's gear absorbed maximum sink speeds and 
arresting tension, and Burch once more was there. 


Now, Navy pilots on the Bon Homme Richard were 
taking the Crusader to sea, and Burch was going 
along. This time his assignment was simply to watch, 
and this time the Crusader was to be just part of 
the picture. Vought wanted him to experience carrier 
life and to see how his new weapon fitted m. For 
Wayne, whose sea log began and ended with one 
day’s fishing from a 20-foot launch, it promised to 
be an eye-opening voyage. 


For six days the designer shared quarters with Navy 
fighter pilots and hud coffee with maintenance men. 
He studied aircraft spotting and catapulting, and he 
learned the sign language of the LSO (Landing Sig- 
nal Officer). He marveled at the fingersnap timing 
of the Navy's deck handlers and at the Bon Homme 
Richard's mid-voyage refueling of two bobbing 
destroyers. 

Wayne calls it “one of the most enjoyable weeks 
of my life" . . . and, as other sea-going Vought 
engineers have discovered, “one of the most profit- 
able, too. 

“Now I know the pilot's job, what maintenance 
wants . . . how really big the operation is. 

"It’s something you don't get if you stick too close 
to design. 

"I guess you'd call it perspective." 




picsciitcd as if they had already been 
accomplislied. 

On page 71, the caption beneath the 
drawing says that the sketch depicts a 
plane of Nesterov’s o«’n design, when, 
as a matter of fact, this is a "Nienport" 
on which Nesterov only made altera- 
tions in the tail assembly. 

One page 68, the ideas on which the 
plans for Nesteros's plane ate based 
are described in completely erroneous 
fashion. 

On the same page it says that "in his 
(Nesterov's) glider flights he verified 
the correctness of his design concepts 
for building an airplane." But Nes- 
terov’s glider was a biplane, while the 


airplane was a monoplanci 

The glider was of the "balancing" 
type and didn’t have rudders, while the 
main feature of Nesterov’s airplane proj- 
ect was its original system of control 
(steering)— without a vertical fin and 
turning rudder and wath a variable wing 

Spin Danger 

On page 90 it says that "the danger 
of coining out of a spin Was decreased 
considerably," whereas the danger lav 
not in coming out of the spin but in 
being luiablc to come out of the spin. 
It was the latter situation that re- 
sulted in the death of many pilots. 



On this very same page it is said that 
priority in performing the “linmel 
inami" turn belongs to Russian flyers 
In later articles Shipilov comes right 
out and asserts that Nesterov performed 
this figure for the first time. He even 
went so far as to rename the figure it- 
self the "Nesterov half-loop." 

.\ctiiallv, this figure was first exe- 
cuted by the German flyer Immclmann 
in the middle of the first World Wat 
when Nesterov was no longer alive. 
Furthermore, it was absolutely impos- 
sible to execute this figure in a "Nieu- 
port-d," the plane Nesterov flew. 

Oil page 9 j it says that the famous 
Russian flyer Ye. N. Kruten demanded 
that fighter groups be composed of 
monoplanes exclusive!). Kruten’s pam- 
phlet did not say this. Instead it re- 
rerred to "monoplace" aircraft, which, 
in French, means "single seat." 

On page 1 1 ? it is said that on Mav 
1 ", 1942, "for the first time in the 
world,” a jet plane designed by V. F. 
Bolkliovitinov and equipped with a 
liquid jet engine rose into the air. It 
islmown that experiments with such an 
engine were carried on in our countrs- 
as early as 1934 by a specially-consti- 
tuted Group for the Study of Jet 
Propulsion (GIRD), and that in 1940 
pilot V. P. Federox- successfully flew in 
a plane designed by S. P. Korolev which 
had a liquid jet engine. This was be- 
fore the Caproni-Campini flights in 
Italy in 1940 and considerablv before 
G. Bakhchivandzhi's flight in tlic plane 
designed by V. F. Bolkhovitinov. 
German Uniform Used 

In 1. F. Shipilov's pamphlet on P. N. 
Nesterov, published in 1951 bv the 
Society for Dissemination of Political 
and Scientific Knowledge, a picture is 
printed of this pioneer flyer (Nesterov) 
which beats no resemblance at all to the 
original, Bc-sides that, in redrawing the 
picture from a photograph, the artist 
rcclothed Nesterov in a German uni- 
form of the first World War period— 
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BROADENS HORIZONS 

at BELL 


ization in wliieli the suceessfiil vuliuin 
lias meant continual, smind expan‘it>i 
th. together xvith Bell’s xvidely divi-rsi 
vecjnional opportunities for engineer 
with liorir.um 


Bell Aircraft is an orga 
ation of important prnjeeli 
through the years. This gr« 
tied fields of interest, offer 
and technicians as listed at the right — opporti 
as broad as the universe and professional growth limited only )>y 
your own personal abilities. Ton'll never be slowed down by the 
lack or limited seo[ie of projects at Bell. 

If you ore looking for o career opportunity 

with highly capalilc associates in n community 
xvherc living Is good, find out what Bell has to 
offer. Write: Manager, Engineering Personnel, 

Dept. E. BEIL AtRCRATT CORPORATION, P.O.Box One, 

B»ffale5,NewYerk. 




• Aeronautical Engineers 

• Automatic Control Designers 

• Chemical Engineers 

• Combustion tlcsearch Engineers 

• Communications Engineers 

• Design Checkers 

• Development Engineers 

• Digilai Computer Develepmenl Engrs. 

• Dynamic Engineers 

• Electronic Engineers 

• Electronic Standards Engineers 

• Engineering Computers 

• Environmental Speo’aiists 

• Field Test Engineers 

• Flight Test Engineers 

• Flight Test Programmers 

• Fuel Injection Specialists 

• Cear Designers 

• Guidance Engineers 

• Gyro Spedalists 

• Heat Transfer Engineers 

• Hydraulic Engineers 

• IBM Programmers 

■ Instrumentation Spedalists 

• Laboratory Test Engineers 

• Magnetic Amplifier Specialists 

• Mathematical Analysis 

• Mechanical Engineers 

• Microwave Engineers 

• Miniturizallon Engineers 

• Operations Analysis 

• Physicists 

• Power Plant Designers 

• Pressure Vessel Designers 

• Project Engineers 

• Publication Engineers 

• Radar Systems Engineers 

• Rocket Test Engineers 

• Servo Systems Engineers 

• Servo Valve Engineers 

• SUlistidans 

• Stress Engineers 

• Structures Engineers 

• Specification Writers 

• Technical Writers 

• Test Equipment Engineers 

• Transformer Design Spedalists 

• Transistor Application Engineers 

• Thermodynamic Engineers 

• Telemetering Engineers 

• Turbine Pump Designers 

• Vibrafion & Flutter Analysis 

• Weapons Systems Engineers 

• Wave Guide Development Engineers 

• Weights Engineers 
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Effective Sealing of Oxygen 
Against Vacunm 
Accomplished by Magnetics 


Gas leakage elirninaled, despite extreme pressure differential 
— 20" Hg to 14.7 psia. 


hy E. A. Sleeves 


Isolatine gas at atmospheric ptes- 
sure from a high vacuum is a problem 
which puts a shaft seal to ultimate 
test. It calls for the highest degree of 
reliability over long operating periods. 

Similar, though usually less critical 

E roblems arise in handling gases of all 
inds. The small, penetrative molec- 
ular structure of alf gases render moat 
types of seals ineffective after very 
short operating periods. 


By applying n 


ignetics to this prob- 
1). Magnetic 


lem, designers have i 

effective solution (Fig. , 

atti-action between shaft element 

housing element, evenly distributed 
around the ciicumference, provides 
even sealing force, immediate effective 
sealing, and prolonged life as the seal 


Operating Principle (Fig. 2) 

A magnetised ring of Alnico V, with 
an 0-ring gasket on its outer surface. 


is inserted in the housing. Another 
ring is mounted on the shaft and held 
fii-mly against the Alnico clement by 
magnetic force. A carbon ring in the 
face of the shaft element contacts tlie 
lapped surface of the magnet and 
foiTOS a permanent, self-adjusting 


^1, c-img jMuujueu jnsiae cne sn. 
element prevents the confined fluid 
gas fi-om escaping along the she 
The 0-ring on the magnetic clemi 
keeps the fluid from leaking out ■ 


Standard Magnetic Seals 
Avollable 


Standard magnetic shaft s> 
ayaUable to seal liquids or { 

across the seal. Shaft diameter: 

2‘.4" can be accommodated by io' 
sure model #10 (Fig. S) and high 
pressure model #20 (Fig. i). There is 
also a standaid model, number 30, for 
shafts over 2M“. 




The carbon sealing face is self-Iubvi- 
cating — runs cool and wears slowly. 


Leiman Bros., Ine., of i 
manufacturers of air pun 
quested to build a pum 
oxygen at atmospheric 
one side and 20" Hg va 
other side. The shaft sea 
called for diy contact be 
seal and housing owing 
bility of explosion that u: 
cant would present. 


However, a magnetic seal was de- 
aigned that proved to be the ideal solu- 
tion. It formed a reliable seal for 
500-hour operating periods. There was 
no need for lubricant since the carbon 
face is self-lubricating. The successful 
design also embodied a cartridge .m 
that the seal could be applied to pumi 
e alrcady-in use *' 


that w 


lelfeSh 



Advantages of Magnetic 
Shaft Seals 


Reliable, effective sealing is charac- 
teristic of the magnetic shaft seal. One 
of the elements of the seal is peima- 


iw.'; 


- - . . the scaling force is evenly 

distributed over the faces of the seal 
There’s no face leakage initially, and 



Mattrlil SIHI.SSE4140 


Additional Technical 
Information is Available. 

Send for complete brochure on 
netic shaft seal. 


m c -thic 
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with rivo cockades on his cap, the singlc- 
licadcd Prussian eagle on his chest, and 
a siligic-brcastcd jacket witliout breast 
pockets and a stand-up collar! 

The reader also 6nds many ignorant 
statements in tlie reference book "Dates 
in tlic History of the I‘'atlictland’s Avi- 
ation and Aeronautics" published bv 
' the Voluntary Society for Cooperation 
With the Armed Kotces in 1953 (au- 
thor— L, Sliesterikova, editor-T. Koz- 
hevnikova). Such a book has been 
needed for a long time. But it came 
out with a multitude of errors and omis- 
sions and, at the same time, has no 
source references, which arc indispen- 
sable for a reference publication of this 
type. 

Lomonosov Myth 

We will cite ses’cral examples. On 
page 9 it says that “tire source of de- 
velopment of modem jet engines 
stemmed from Hie 'Rocket Institute' 
cst.ifalished in Moscow in 1680. "(I). 
I-'arthcr down the same page it asserts 
tliat “the propeller blades on the heli- 
copter model invented by M. V. 
Lomonosov were similar in form to the 
blades of ventilating machines used in 
mines,” Page 11 es’en shows a drawing 
of Lomonosov’s model. Yet the design 
of Lomonosov's model has, in fact, not 
been found up to the present time. 

The drawing is a fantasy created by a 
modern-day artist. TTie text says that 
Lomonosov built and tested this model 
on June 12, 175-1. Overlooking the fact 
that the model could not have been 
built and tested on one and the same 
day, the date itself is not correct. The 
demonstration was in July, not in June. 

On page 22, where reference is made 
to M, T, Lavrentyev's Right to an alti- 
tude of 6000 meters, the most impor- 
tant point is omitted. At this height the 
Ijalloon burst due to expansion of the 
gas. But Lavrentyev was able to descend 
safely, using pieces of the balloon's bag 
as a parachute. 

French First 

On tlie same page it sai-s that in 
1876 A, F, Mozliaisky was the first per- 
son in the world to make an ascent in 
a kite. Actually, Mozhaisky began liis 
ascents in a kite-glider in 1873. But 
this was done in France still earlier, in 
1857, by Le Bris, 

On page 24 there is no mention of 
Lavrentyev's verv interesting flights 
over the sea in 1879 or of A, V. Moz- 
liaisky’s presentation of an application 
for issuance of a patent on his airplane. 
It is asserted that the first flight by the 
Wright brothers in 1903 lasted two 
seconds when, as a matter of fact, the 
first flight lasted 1 6 seconds and on later 
flights the very same day the endurance 
reached 59 seconds. 

The reference book passes over the 
fact that Mozhaisky’s models were dem- 
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CAN YOU SELL YOURSELF? 


It takes more than creative ability to be a good engineer. 
To gain recognition you must be able to sell your ideas to others. More 
important for success is the ability to sell yourself. 
Many positions of technical leadership, some of a supervisory 
nature, are available at McDonnell just waiting for the 
right man to appear on the scene. If qualified, interviews can 
be arranged either in your city or in St. Louis. This is an 
opportunity to answer the question — can you sell yourself? 

MISSILE AEROELASTICITY AND FLUHER DEPARTMENT HEAD 
MISSILE ELECTRONIC PACKAGING GROUP ENGINEER 
HELICOPTER THERMODYNAMICS SUPERVISOR 
HELICOPTER DYNAMICS SUPERVISOR 
SENIOR FLIGHT TEST ENGINEERS 
SENIOR DESIGN ENGINEERS 
AIRPLANE STRUCTURAL 
DYNAMICS 
SUPERVISOR 


To arrange a personal interview, write; 
R. F. Koletto 

Technical Placement Supervisor 
P. O. Box 516, St. Louis 3, Missouri 


MACareers Are Successful Careers 



Latest Lansen 


Sweden’s J ?2B Lansen interceptor is latest version of two-seater all-»catlicr designs. J 52A was atfaeic version and is in service and pto- 
diiction, Three niaios changes mark the 32B design: ktc niodcl Rolis.Ronrc Avon produced under license in Sweden with afterburner de- 
signed and dcvelo|)cd by Royal Swedish -Air Board and Svenska Flygmutor; new and powerful arinaiiient for uiglit-figlitiug; new navigation 
and Ere control cejuipinent. lainscn is built by Saab .Aircraft Company, makers of the double-delta wing J 35 intcrcc|itot, 


oiistratcd in 1883 in the Russian Tecli- 
iiical Society. This omission was appar- 
ently made because tliis fact refutes 
the possibilitv of an airplane flight (bv 
Mozhaisky) in 1882. 

On page 28 titc date is incorrectly 
given for the first free flight of Russian 
milifarv aeronauts. The .start of K. E. 
Tsiolkovsky’s work in the field of aero- 
nautics is dated two years earlier than 
it should be. Mention of Ewald’s 
experiments with models equipped with 
rocket engines is omitted. 

Skis Tested 

Tlic reference book asserts that in 
1913 "for the first time in the world." 
N. Lobanov's skis were tested for air- 
plane takeoffs from snow. Yet as early 
as 1909 the Russian inventor Yu, Ktemp 
took off from the snow on skis, and in 
1910-1911 takeoffs on skis were made 
at the Seva.stopol Aviation School. 

On page 77 nothing is said about 
organization of the Moscow .AvLition 
School— the main training center for 
Soviet aviation cadets-or about the 
very important experimental flights 
made by Professor V. P. Vetchinkin. 
Nothing is said about the organization 
in March 1918. of the first detdchraent 
of Soviet "Muromets" war planes. 

On page 92 all of the figures regard- 
ing the first airline between Moscow 
and Nizlmi Novgorod are incorrect. 
Omitted are .such facts as tlie opening 
of the -Aerial Gnnncrv and Bombing 
School and the testing of the first Sos iet 
twin-engine plane— the "Kliioni-4.’’ 

Enumeration of tlic omissions, cnors 
and inaccuracies in “Dates in the His- 
tory of the Fatherland’s .Aviation and 
Aeronautics” could be continued. They 
appear on almost every page. But what 
has been mentioned is sufficient to 


realize that this reference book can only 
load the reader astray. 

Unfortunately, our press not only lias 
failed to notice all these errors but has 
licapcd lavish praise on tlic abovc- 
mentiimcd books. Ye, Andreyev, editor 
of the book written by Shipilov and 
Chereinnykh (second edition), pub- 
lished a laudatory review about it in the 
magazine "Tekhnika .Molodczhi" (Tech- 
nics for Youth) although he, along with 
tlic authors, bears tlie responsibility for 

"Vestnik Vozduslinovo Flota" (Ait 
Force Journal); "Krylya Rodiny" 
(Wings of the Fatherland), vvhicli is 
tlie magazine of the Voluntary Society 
for Couperation With the Armed 
Forces; and the newspaper "Red Star" 
(official organ of the USSR Ministry 
of Defense) refused to pubtisli a criti- 
cal review of the Shipilov-Chcromnykh 

This critical review was written by 
menrbers of the Section for Propa- 
gandizing the History of .Aviation and 
Aeronautics. 

Not Criticized 

Not one of the books listed above was 
subjected to criticism in the press. This 
led to a situation where the mistakes 
made by Shipilov, Chcrcinoykli and 
Shcstcrikova arc being repeated in other 
publications. 

Thus, for example, most of the errors 
in tlic Aeroflot "Desk Calendar” for 
195-t repeat the errors in Shcstcrikova's 
boolc "Dates in the History of the 
Fatherland's .Aviation and Aeronautics.” 

G. Lipovan’s book "Trayan Vuiya," 

E iublishcd in 1956 in Rumania, sets 
ortli the Iristory of Mozhaisky’s air- 

E lane as Clicrcmnykli and Shipilov 
ave told it. 


The fabrications which Clierenmvkh 
and Shipilov put in circulation have 
been repeated in 1956 by the autliors 
of inanv other articles and books, even 
including school textbooks on physics. 

Just why arc such depraved books 
not criticized in the press? It is because 
the authors of tlicsc bonks work on the 
editorial boards of aviation publications. 
I. Shipilov is the assistant editor of “Air 
Force Journal” and is a member of the 
editorial board of the magazine "Wings 
Ilf the hatlicrland." His co-author B. 
Siniakov, is editor of "Wings of the 
I''athcrland.’’ N. Cliercinnykh is chief 
of the editorial-publishing department 
of tlie Air Force. 

Taking .advantage of their official posi- 
tions. these people support each other; 
tlicy .sec to it that each other's books 

f et laudatory reviews; and they bat pub- 
cation of critical articles and works by 
other authors. 

It is necessary to teeminate this 
monopoly, to increase tlic public’s role 
in discussing maiuisaipts and reviews 
being prepared for publication, to fight 
•against all kinds of falsifications and 
faliricatiqns, and to produce good books 

Republic Contracts for 
Wind Tunnel Facility 

Fainiingdale, N. Y.— Republic Avia- 
tion has signed ii contract for tlic design 
of a new million-dollat wind tunnel 
facility to aid in designing aircraft. 

Mundy I. Pcale, president of Repub- 
lic, said that the design contract with 
Bums and Roc, Inc., New York Engi- 
neering and construction firm, amounts 
to approximately $200,000. 

He said it calls for detail design and 
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engineers: 


Cessna's *'NEW LOOK" 
provides greater opportunities 
than ever! 



Our plan foi continuous, controlled expamitni— bused 
on a healthy balance between military and commercial 
aircraft projects— pays off for you! Creative freedom and 
an unliampcred pursuit of challenscs arc part of your 
"heritage” at Cessna— and, the new, two.story, 44,000 
square foot building illustrated below— designed exclu- 
sively and specifically for our engineers— can be your 
new home at Cessna, 

You and your family will enjoy making Wichita 
your home, too! It was not without mucli forethought 
that the founders of Cessna located here. Third fastest- 
grovving city in the United States, Wichita is a friendly 
city ... a busy city , . . ideal for family life and 
recreation. Tire school sy.stem is excellent . . . with nbovc- 
average facilities . . . easily accessible in all residential 
districts. Why not join Cessna— and GROW with 
Cessna? Your future is out future! 


Opportunities available for 

• Airtrame Design • flight Test Engineers 


Engineers 

> Weight Controi 
Engineers 

> Power Piant 
Instaiiation Engineers 
(Jet and Reciprocating) 

» Airframe Stress 
Anaiysts 

fCompetlNVe salaries 


» Equipment Instaiiation 
Engineers 

> Design Draftsmen 

> Technical Illustrators 

> Catalog and 
Maintenance Writers 

> Aerodynamicists 

D qualified appllcanfsj 


NON-CITIZENS WELCOME 




essna 


write, 
wire 
or call 

Professional 

Placement 

Supervisor 

Cessna Aircraft 
Company 
Dept. AW 

5600 East Pawnee Rood 
Wichito, Kansas 



supervision of construction of two 
luooels, in one of wliicli models of 
(Hoposed aircraft can be tested at 
Mach 4. or four time.? tlic qjccd of 
sound whieli is 760 inph. at sea level. 

Tbc tunnel facility will be housed 
in a building 72 ft. by 82 ft at the 
company's main jilant in hamiingdalc, 
There will be two tunnels of the inter- 
mittent blow-dosvu typo, one transonic 


Russia lias cliatgcd tliat several of its 
air force training institutes arc failing 
to give their students well-rounded in- 
struction. Even worse, Soviet military 
cliicfs complain, is the lack of initia- 
tive often apparent in young officers 
wlio have just left an ‘‘ovcrly-protcctis’c" 
flying scliool environment. 

.Aecoiding to Red Star, official organ 
of the USSR Ministn- of Defense, 
some air force tr.iining school com- 
manders '"cmmcously believe Micv 
have fulfilled their responsibility by 
teacliing the students aeronautical 
theory. Tliey seem to think their 
graduates will get all the practical Sight 
training they need after assignment to 

As a result of this attitude, the paper 
explained, ncwlv-commissioncd flight 


and tlic other supersonic. They will be 
housed in the one building. 

The supersonic tunnel will permit 
Republic scientists to experiment with 
aircraft in flight at speeds up to Mach 
4. ITie transonic tunnel will be capable 
of testing models at Mach ,8> to 1.4. 
'Ibc facility will be designed so that 
the capacity of cither tunnel can be 
expanded readily. 


officers can glibly tell all about the loca- 
tion and design of various aircraft and 
engine parts and components. "But 
sshen it comes to actual flying, they 
don't do well." 

Red Stiir said tiiat an entire student 
flying group of the Kachinsk Aviation 
Institute found itself in just such an 
"unenviable” position, 

"The students in the group were 
well qualified witli regard to their 
knou ledge of an aircraft's physical parts- 
"I'hcy also understood flight theory. 
T'ct they made a poor showing wlicn 
it came to elementary problems of 
aerodvnamics and operation of equip- 
ment in tlic air and on the ground. 

"Of course, theoretical studies must 
lie given an important place in tlic pro- 
gram tor training future pilnts. navi- 


giiturs iind aviation specialists. But prac- 
tical flying instruction and training in 
the use of nnnament and instruments 
under varying combat conditions must 
be provided." 

There liai’c been times. Red Star de- 
clared, when certain fly ing groups have 
failed to pay necessary attention to 
Cactical training. Conscqucntlv, during 
flying instruction the students often 
act in a stereotyped fashion, 

Tlicy arc not always able to evaluate 
corrcctlv a situation that develops in 
the air and therefore, can’t make a 
proper deeision. 

"Blame for tliis .scriou.s deficiency in 
student training must be borne pri- 
marily by the flight and tactics in- 
structors, Not all of these instructors 
arc concerned about incalculating in 
tlicir students such qualities as inde- 
pendence and initiatii'c in elioosing 
tactical procedures, 

"They don’t cmpliasi7:c tlic need tor 
daring and tenacity in carrying out 
larious decisions. 

"It has been sliown tliat some in- 
structors teach their students without 
taking into consideration the cnoroious 
changes whicli have been made in com- 
liat nictliods during recent years by 
niilitarv dcs’clnpmcnts in general and 
aviation technology in particular." 

Red Star demanded that students 
get more training during winter montlis, 
especially under difficult weather con- 
ditions. It called on training squadron 


Red Air Force Training Schools 
Accused of Instruction Deficiencies 
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PACKARD 

ELECTRIC 


Make wiring jobs easy 



AIRCRAFT 
CABLE / 


with cable you can trust! 


Insist on Packard Electric cable — 
standard of the industryf Aircraft 
manufacturers use it on the new 
planes and you can use it, too, when 
wiring engines, lights, radios and any 
other part or accessory requiring 
electricity. 

You’ll find Packard Electric cable is 
easy to strip and handle. You can run 
it through small holes without injur- 
ing insulation. You can flex it, heat 
it, cool it — use it under most every 
conceivable condition of temperature 
and altitude. And though small in 


diameter, class for class its abrasion 
resistance is unsurpassed. 

Foot by foot, Packard Electric cable 
greatly exceeds all the established 
measurements of uniformity and 
quality set by military and airirame 
manufacturers’ specifications. In the 
replacement market it's sold only by 
reliable aircraft parts distributors 
who stand ready to give you helpful 
suggestions and make fast deliveries 
when you need them. 

Whether you're developing a radical 
new idea in aircraft modification, or 


simply doing routine rewiring, you’re 
an expert when you use Packard 
Electric cable. Ask for it by name. 
It’s quickly available in any type, 
size or color. Packard Electric air- 
craft cable is sold by leading distrib- 
utors everywhere. 


Packard III Electric 




"Live Wire" diritiono/GeiuTalMotori 


commandcn. to stop bang "needlessly 
iiscr-cautioiis'’ and ''cxccssis'oh-prufcc- 
tivc" of their students. 

"Sucli a tendency also deprives 
trainees of initiati\e. I'hcrc lia\’e been 
iii.stanccs where student pilots, ocn at 
the end of tlieir instruction, were not 
allowed to make a single takeoff or 
l.iiiding without prompting from the 
flight leader." 

Miles M.lOO May Fit 
Ai’my Support Role 

London— U. S. Armv has ex|)rcssed 
interest in a new jet trainer designed 
by !•'. G. Miles Ltd. which is due for 
its first flight at Slioreham airport 
early in March. 

•Army officials sav the M.lOO Student 
(AW Aug. 29. l9>5, p. 25) might 
fill an Army requirement for a ground- 
Mip|)ort aircraft. 

First protohpc of the jet trainer, 
whicli is designed for either one or 
two jet engines mounted aft of the 
pilot, will Isc equipped witli a single 
Turbomcca Marborc. 'Ilic second pro- 
totype will have cither a Marborc or 
tsvo Paloustc engines. 

Iliird prototype is to ha\c a liglit- 
weight Rolls-Royce engine now under 
dcselopnient whicli would increase its 
performance bv 100 mph. 

Initial cost of 556,400 indudysg 
engine is half that of Britain's onlv 
other basic jet trainer, according to 
Miles. 

Tire cost figure is based on a produc- 
tion of 200 aircraft. 

Delivery could begin within 18 
months of placing an order, it is 
estimated. 


Sperry Starts New 
Armament Di\isions 

l.ake Success, N, Y,— Spetry Gvro- 
sco|)c Co. wilt establish b'o new divi- 
.siims-Air .Armament Dis ision and Sur- 
face .Annaincnt DiWsion. 

New divisions will conduct engineer- 
ing and manufacturing activities at 
Sperry's Lake Success plant, with sup- 
plementary' facilities being scattered 
over Long Island and other sections of 

Samuel Agabian, former works man- 
ager, was nanred manager of tlic .-Ait 
Armament Division and Mvron D. 
Lockwood, fonner engineering director 
of surface systems, was named manager 
of tlic Surface Annamcnt Division, 

Guided missile projects « ill be among 
the development and production assign- 
ments of tlic new groups- 

Critical Air Report 
Studied by Ministry 

London— Parliamentary report sc- 
scrcly criticizing government methods 
of military aircraft procurement is being 
closely studied at Britain’s Nfinistrv of 
Supply. 

'liiat information was given to the 
I louse of Commems b\ Supply Minister 
Aubrey Jones, wlio indicated lie inav 
have a later statement to make mi the 

Jones had been pressed from the 
back benches to explain what action lie 
is taking to implement tccommeiida- 
tions of the House Select Committee on 
Estimates, wliicli called for a complete 
overhaul of government procurement 



New Marine Copter 

First of uew U. S. .Marine Corps HUS hclicoptcre, development of Sikorsky S-58. is sche- 
duled for fli^it delivery to Marine Corps Air Facility at Santa .Ana. Calif. Copter is 

Wright K-1820. It has autom.-itic stabilization, cubiii usable for troops nr sti|iply. rescue 
hoist mid external ca^o sling. 



Do you hove the facts on 
Linear'S new, exclusive ROTO- 
MOID process? It brings grjfo- 
motion to the packing industry 
— mokes possible fast delivery 
of perfectly uniform "O" Rings 
in any quantity ! 


Linear Roto-mold "O" 
Rings ore made with labo- 
ratory precision in single 
covity molds under indliitl.- 
uoify controlled pressure. 
Molding dies are automati- 
cally brought into micro- 
scopic alignment. 

Every ROTO-MOLD "O” Ring 
Is perfectly circular in cross 
section, with no transverse 
or other seams. You get pre- 
cise uniformity without trim- 
ming or grinding. 


Linear Roto-mold "O” Rings 
ore available now, in a variety 
of sizes and compounds, to 
meet your exact requirements, 
Write, phone or wire for com- 
plete details. 
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nicthods (AW Jan. 28, p. 26). 

“Some of the recommendations of 
tlic report are statements of the idea!, 
with which nobody would quarrel,” 
Jones said- “Of course it would be 
urong to or’erload the aircraft industry, 
but the question of practical judgment 
whether this or that item is justifiable 


is quite different. That can be decided 
upon only after much more detailed 
investigation." 

One member asked the supply min- 
ister what steps he was taking to cut 
down the disproportionate number of 
helicopter projects reported by the 
committee. 


"The comments . - . about the heli- 
copter projects rebte mainly to tire 
program as it was some time ago." 
Jones replied. He said that at present 
only four helicopters arc under de- 
velopment. 

When a questioner demanded to 
know whether practical economics now 
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are being made in the ministrv, Jones 
answered "to arrive at that degree of 
satisfaction after only a week in office 
would be rather too much to expect.” 

Although only four helicopters ate 
under development, he said, the |iistifi- 
ration for expenditure on those four 
will liave to be looked at in tire light of 
the defense program that will be out- 
lined in the fortlicoining defense White 

’his is expected to call for a consider- 
able cutback in Britain's military ex- 
penditures. 

Super Acceleralor to Be 
Installed at Redstone 

Ilnntsvillc, .Ala.— A 2-million-volt 
A'an dc Gtaaff particle aecclcrator for 
fundaincnt.ll chemical and physical re- 
search related to guided missiles and 
rockets will be installed at the U.S. 
Army Ordnance Corps’ Redstone 
Arsenal. 


Built by High Voltage I'.nginccring 
Curp.. Burlington. Mas-s.. the machine 
will be used in the Redstone Rcscarcli 
Laboiatorics, [jart of the facility’s ex- 
tensile Ordnance Missile Laboratories. 

Programs utilizing the Van de 
Graaff, as well as other specialized 
equipment, arc under direction of Dr. 
Kiigcnc Miller and James K. Norman, 
thief and dcputi' chief icspeetiicly of 
tile Research Labonitorics. 

Greer Hyslraulics 
Awarded AF Contract 

New York— Greer Ilydr.iulics, liic.. 
New 1'ork Infeniiitional .Airport, «".is 
awarded an Air Tnrcc contract for Sl.- 
sf-t,!19. 

The contract is for maniifactnre of 
|:ropeller |o\ ermir test stands to test the 
perroniiancc and operating cliaracteris- 
tics of electric and hidtaiilic propeilcr 
governors b\’ simulating conditions cn- 
(.oliotcred in actual Bight. 
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reactor^ 

reactor-, // 

'crew comportment 

'crew comportment 

HIGHLY DIVIDED SHIELD 

NEAR-UNIT SHIELD 

• Low total shield weight 

* Low nuclear radiation level 

• Low reoctor cross section 

* High total shield weight 

• High nucleor radiation level 



HIGHLY divided shield lot atomic-poacied weapon svslcrii allows sliminet fuselage silhouette (left) than near-unit sliicld (tight). 


Materials Problems Result From New 


By George L. Christian 

New Yoik— Tlirce new operational 
environments now being simultane- 
ously imposed on military aircraft ate 
creating a scries of serious materials 
dilemmas. 

• Aerodynamic healiii| — Sun-surfaec 
tcmpcr.itiircs of 10,0001' associated with 
missile reentry into the earth's atmos- 
phere arc already in sight. Ibis is al- 
most double the higbest melting point 
(graphite disintegrates slightly over 
6.000F) of any material kno’am that 


would be usable in aircraft fabrication, 

• High sonic intensities— noise pressures 
of liO decibels have created sonic dam- 
age to structures in such aircraft as the 
McDonnell F-101 Voodoo hghtcr and 
the Boeing B-52 Stratofortress lieavy 

• Nuclear radiation— the threshold of 
radiation damage to a whole group of 
very critical aircraft materials is about 
10“ g'amma photons/cm'- It will be 
difficult to restrict radiation in nuclear- 
powered weapon systems (such as the 
\VS-125A) to this level because of the 


large amounts of very heavy shielding 
required around tlie reactor. 

These three new and challenging op- 
erational environments affect every com- 
ponent of an aircraft— its airframe and 
powerplanfs, its systems, its lubricants 
and fluids, and its v ulnerable elastomeric 

The dependence of weapons systems 
development on materials development 
was underlined by Major Frederick C- 
Krug at a materials session of the 2?th 
Institute of Aeronautical Sciences meet- 
ing. 

He said; “For any weapon svstems 
design undertaken, the kew to signifi- 
cant progress will be the materials of 
construction." Major Krug is in the 
Kquipment and \(atcrials division, 
Headquarters, Air Research and Devel- 
opment Command, USAF- 
Heat Headaches 

Three principal sources of heat in 
supersonic aircraft arc aerodynamic 
|)henomena, tlic powerplant, and the 
equipment. Temperatures generated 
by the first two are increasing as speeds 
rise and powers grow. Equipment heat- 
ing-at least avionic-is nehig held in 
check by the increasing use of cool- 
operating transistors in place of heat- 
generating vacuum tubes. 

To date, the increasing heat in air- 
craft has been looked at as a serious 
liability because heat sinks are rapidly 
disappearing. But, as speeds continue 
to climb, beat may turn into a produc- 
tive asset. For instance, it may be- 
come possible to use the high heat 
loadings imposed by hypersonic bound- 
ary layers for ptopulsion. 

Tlirce solutions to excessive heating 

• Heat-resistant materials such as cer- 


Radiafion Effects on Materials 

il* lo“ 10** 10*’ io“ 10*’ 



RADIATION effects on structural materials, propellants, elastomers. 
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total shielding weight goes to 260,000 Ib.). 
tion effects would be high. 


Environments 


amies, cemiets and intcrmctullics. But 
these materials present serious draw- 
backs to airframe and engine manufac- 
turers because their thermal shock re- 
sistance is relatively low. Since most 
thermal sliock data i.s quite empiricai. 
considerable thcorctie-.il rcfincincnt will 
be neccssarv to .solve problems as'«)ciatcd 
with the phenomenon. 

Impurities play a verv important p.irt 
m the overall gross physical properties 
of the'sc materials and arc linked with 
the problems of lattice vaeiincics and 
interstitials. Studies must be initiated 
to determine the effects of impurities 
on these highly heat resistant materials, 
and fundamental solid state physics 
theory must he applied to these prob- 

Carbon, despite its many struetiiral 
disadsantages, stands alone as ,i high 
temperature material. 

• Insulation materials to protect aircraft 

fractory oxides possess low thennal con- 
ductivities useful in insulation. Rcccnl 
elevclopincnts point to other insulation 
methods- \ thin film (0.01 in.) of 
amorphous carbon deposited on ,i 
locket engine liner can rcdciec the lie.it 
transfer rate bv a factor of tcn. 

Prefetred orientations of refmetory 
crystals can make important differences 
in heat coiuluctivih. 

Heat reflection from surfaces has onlv 
recently been considered bv engineers 
as an insulating method. 

Combining these principles with an 
extension of present aircraft fabrication 
techniques— use of kimiiiatioii and 
honeycomb structure— may provide sig- 
nificant advancements ill this field. 

• Cooling means to reduce excessive 
heat. Tiirec progressively new nictli- 
ods present themsehes. 


Regenerative cooling has long been 
used to coni liquid rocket engines. 
Recent develupmaits in fabricating 
tcelinic| 0 cs promise significant advances 
in this metltod. It also holds out the 
\ciA attractive |3ossiliilify of using fric- 
tional heating for propulsive |iurposcs. 

But nicchanisnis for acconiplishing this 
job need considerable development, ae- 
cording to .ARDC spokesmen. 


Diffusion cooling is a new cooling 
concept which derives from the |ieeuli;ir 
ability of iiqoid hvdrogcii to diffuse 
tlinnigh many metals. The tliennody- 
iiamic properties of liquid hydrogen 
make it attractii e as a cooling nicdiimi. 
Materials & Outer Space 

In satellite and siiacf travel ]x;culiar 
materials problems arise. Because of 
the lack of air molecules at extremely 
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)ugh altitudes, cmissivity becomes the 
primary method of heat transfer of a 
material (emissivity is a material's capa- 
bility to radiate energy when hot). Bc- 
eause of the growing importance of a 
material’s emissivity, programs arc undci 
way to measure emissivity values for 
nearly all aircraft structural metals. 

At extreme altitudes, the surfaces of 
a vehicle exposed to solar energy be- 
come fumacc-hot, those away from the 
sun infinitely cold. Destructive o\’cr- 
hcating could be combatted by using an 
opaque vapor between the boimdats' 
layer and the missile to significanth' 
reduce radiation heat transfer. 

Tire cold surfaces create prohleins 
requiring application of cryogenic tccli- 
nology-thc teciinology of temperatures 
approaching absolute zero (— 459F). 

M- C. Sullivan of the Materials Lab- 
oratory, Wright Ait Dcsclopmcnt Cen- 
ter, summed up his paper, "Matcrbils 
Approach to Advanced \\'capon Srs- 
terns,” this way: 


"Certainly some design concepts will 
change because, in many applications, 
ultinwte performance is limited by the 
physical properties of materials anci the 
natural environment. 

"Because of this, the future will re- 
quite materials engineers working closclv 
with design engineers so that new en- 
\itonmcntal conditions can be met 
with new processes and new phenom- 
ena that will enable materials to ad- 
'-aiice progress rather than to limit it. 

"Materials development i.s entering 
a ness' phase ulicte gross physical prop- 
erties must be augmented with proper- 
ties and phenomena associated with 
molecular and atomic structure.” 

Ilic most perplexing airframe prob- 
Icnis arc directlv associated with heat, 
according to and .ARDC spokesman. 

Already steels and nickels har e be- 
come basic airframe materials. The 
Bell X-2. which flew 1,900 mph., had 
stainless steel wings and tail mounted 
on a K-Moncl fuselage. 


llictc has been considcnibk debate 
about the relative merits of stainless 
steels and titanium alloys for airframe 
use in the 500F-S00i‘’ temperature 
range. ARDC researchers state that 
currently it appscars some rcccntly-dc- 
vclnpcd titanium alloys such as 6A1- 
4Va may be slightly superior to such 
stainless steels as 17-7PH from a 
strcngtli 'weight point of view. 

Hoss'crer, steel allovs become in- 
creasingly superior to present titanium 
alloys at temperatures c-xcceding 850F. 

Fatigue and creep properties of metals 
arc also important considerations for 
an airframe designer. 

Research Logging 

Rcsc-.irch in fatigue seems to be lag- 
ging behind materials development and 
is one of the most perplexing and dam- 
aging enemies to optimum design and 
pcrfonnaiicc of today's aircraft. 1'lic 
superimposition of noise and high tem- 
peratures upon normal vibrational causes 
of fatigue damage has seriously compli- 
cated the problem faced bv materials 
scientists and development engineers. 

Crccp-thc slow expansion or con- 
traction of a solid under a steady bad 
—may be the determining factor of su- 
personic aircraft structures. This phe- 
nomenon can cause failures at stresses 
well bcion- those considered to be tlie 
safe operating loads. The fundamental 
aspects of creep are still not dearly 
known . 

It is known, hoss’cver. that creep is 
accelerated b)’ long exposure to a load 
at high temperatures. One of the rea- 
sons titanium alloys may only be serv- 
iceable to 700F is their rapid drop in 
creep strength above this temperature. 

Other titanium deficiencies cited by 
ARDC scientists: forgings are suscep- 
tible to embrittlement, n’cldabilitv is 
still a problem, and thin gage sheet 
lacks uniformity. Effect of the latter 
deficiency is indicated by the fact that 
over 10,000 lb. of titanium is being 
used in the construction of the Navaho 
missile. Much (about 4f%) of this 
titanium is 0.060 sheet- This liciivv 
gage sheet is being used at a severe 
uciglit penalty because lighter gage 
weldable sheet is not assailable. Precipi- 
tation hardening of titanium alloys now 
under des'elopment may help solve this 
ptablcm. 

Other potential l.OOOF materials are 
the martensitic stainless steels and the 
coated lean-alloy steels. Main problem 
of the former is sheet formahilitv, 

Protectisc coatings against oxidation 
•and corrosion which possess thennal, 
mechanical and erosion resistance are 
a prime requirement. If ceramic coat- 
ings with these qualities were available, 
they would make it possible to use 
many materials at temperatures up tc 
2,5001''. This is particularly true ol 
molybdciuim alloys which retain tlicii 


AVIATION WEEK, 


1, 1957 


Strength but arc extremely susceptible 
to oxidation at these temperatures. 

Heat problems of aircraft powcrpkmt 
materials arc quite similar to those as- 
sociated with the airframe. 

Lubricants and Hydraulic Fluids 

An ARDC officer liad this to sa; 
about lubricants and hsdraulic fluids 
which must operate in tlic ensiron- 
iiicnts of extreme heat and nuclear radi- 
ation: "When the cnvironnieiit in 
wliich future Uibtioiuils will oiserate is 
examined, it becomes clear that radical 
changes must take place m our |)rC5Cnt 
thinking with regard to engine oils and 
hydraulic fluids. 

"We must develop vastly different 
lubricants if wc arc to solve the lubri- 
cation problems of the futiitc." 

' The Ait Force puts prime importance 
uii fluids and lubricants having thennal 
srability at tcmixratutcs of 700F. The 
importance of attaining this guai is 
such that the service is willing to relax 
its low temperature requirements tor 
fluids (curtcnlh set at — 65F) to gain 
improvements at the high temiwraturc 
and of the scale. 

Also, lubricants and fluids must be 
able to operate satisfactorili' in ,i nuclear 
emironment. 

Promising devclo|)inents in engine 
lubricants include chlorinated mate- 
rials. ammatics and silicones. These are 
being studied for use in engines with a 


bulk oil temperature of 5001'', bearing 
tempcratiuc of 750F, and hot spot tem- 
perature of S50I-'-900l''. 

•Among taelic-al concepts and lubri- 
cation technique.^ being imestigated b\ 
the .Air I'orce is using the properties of 
certain ni.iterials to react at high tem- 
peratures and pioiide a div lubricating 
film for anti-friction bearings. 

Hydraulic fluids in the chemical cata- 
gorv of silicate esters svith additives bas e 
an estimated temperature capabilitv of 
-56F to 4-400F. 

In the 700h' range, the Ait Force is 
concentrating on the development of 
chlormatcei silicones and is aiming at a 
fluid with a life of 10-20 hours at that 
temperature. 

An .ARDC spokesman said that pte- 
liminars studies of silicones have shown 
that these fluids possess good short- 
term thermal stability al 700F and show 
good possibility of imprmcment by ad- 
ditiscs. 

He added that “in the 800F range, 
the prospect of obtaining a stable or- 
ganic material for immediate dciolop- 
ment is practically nil. However, data 
from test tube quantitic.s of materials, 
s\-nthesizcd in Ixisic chemical studies, 
indicate that scmi-oig.inic materials 
should not be discounted for 800F op- 
erjtion in the neat future. 

".Abmc 800F wc arc in a nuigc where 
the life of the organic bonds is fleeting 
and otiici approaches to fluid power 



HOK-1 EvaluaHon 

Kaiiiaii IIOK-1 helicopter undc^oing evaluation bv U. S. .Ainiv at Fort Rucker, .Ala., carries 
a Z,500-lb. .Army [cep on its external cargo sling. IIOK is being evaluated for medical 


DYNAMIC 

ALTITUDE 

SIMULATOR 

FOR TEST AND EVALUATION 
OF FlISHT CONTROL 
EOUIPMENT AND 
INSTRUMENTS 



Simulates actual altitude 
conditions of high performance 
aircraft or missifes in flight 
Range-minus 1.000 to 80,000 ft 
Max rota - 50,000 fl/min 
Max response 10 cps 
WnT* for Breehurm 
CALIFORNIA TECHNICAL INDUSTRIES 

BELMONT i. CAIIEOSNIX 
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FURY IN THE NAVY'S AIR ARM 


The Navv's air armadas, powerful defenders of the nation's seas and shores, 
have a new and lusty member. It’s the FJ-4— latest and greatest of 

the famous FURY family that pioneered jet operation and swept-wing 
performance in carrier squadrons. It climbs faster, reaches farther, and 
strikes harder than any of its predecessors. The design, development 


and production of the FJ-4— at North American's Columbus Division 

— is another example of the constant cooperation between the 
Armed Services and American Industry in the interest of national security. 
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transmission show more promise. \Ve 
arc greatly interested in the use of un- 
usual methods to solve this probkiii. 

In regard tn greases, he had this to 
sav; "In prepiir.ition for development 
and evaluation of 7001'' greases, high 
melting point organic and inorganic 
materials arc being screened as i>otcn- 
tial thickening agents. The uninhib- 
ited nature of this research is indicated 
bv the fact that we have recently made 
acceptable greases using glass fibres 
as oil thickaiing agents. 

"In general support of all our effort 
ill the lubricants and hvdraulic finids 
development, a long range jirogtam of 
svnthcsis of new molecules lias been 
undertaken. Tlicsc include: organs- 
silanes, alkyl-aromatics, aryl ethers, semi- 
organics, and modified silicone poly- 

“lligh thermal stabilih' and a wide 
liquid range have been the first con- 
siderations, All these classes have pro- 
vided test tube quantities of fluids 
meeting these catagories. Gallon quan- 
tities. of certain silianes are being pro- 
cured for full bench test evaluations.” 

I'llasfomcrs are the most environ- 
ment-sensitive of all enginccrine mate- 
rials. lliey lose their strength, iilirasion 
and wear resistance and other rubber- 
like properties at high tcinperiitures and 
in chemical and nuclear cnvirounients. 

Although elastomers rank low in the 
total weight of a modern aircraft, they 
rank close to the top when measured 
by the catastrophic results of tlicir func- 
tional failure. 

Tlic many uses of eiastoincrs in a 
plane include: fuel oil and oxygen sys- 
tem hose, grommets, seals, diaphragms, 
electrical insulation, nose cone or ra- 
domc coatings, tires, fuel tanks and 
0-rings. In a .single, niodeni fighter 
there arc over >00 0-tings. 

Moreov cr, the |)i!ot is largclv encased 

The use of elastomers in tomorrovv's 
verv hot and nuclc.u-powercd aircraft 
remains in doubt, acairding to ,ARDC 

As thev point out, commercially 
available polvmers exhibit basic limita- 
tions which cannot be overcome by 
compounding. New and versatile mon- 
omers and polymers must be developed 
and unique methods of polymerization 
must be investioated and exploited. 
However, even it tlie most optimistic 
adv-ancements in this teclinical area are 
achieved, manv future weapon systems 
may liave to depend on ilesigniiig 
around the elastunicric materials and 
developing components coinpictcly de- 
void of the materials to meet the heat 
and radiation environments which will 
exist in tomorrow’s weapon systems. 

Tliis last, drastic ap|)roach will only 
be accomplished at the cx|jeiise of 
weight, ease of fabrication and mainte- 
nance, and reliability. 


Short Sunderland 
Retired from Duty 

Loiidoii-Tlie Short Sunderland fly- 
ing boat has been retired from the 
Coastal Cominand of the Royal Air 
I'orcc, marking the end of operational 
service for a flying boat wliicli was first 
delivered to the R.AF in 1958. 

.\ total of 748 Sunderlands were 
built, tlic last in October, 1945. It was 
the first flying boat to be equipped with 
povver-o|Jcrated turrets and during 
World W'ar II a Sunderland engaged 
eight German fighters and shot down 
three before the enemy broke off the 
cn|agcmcnt. 

Tlic aircraft also had an outstanding 
record on anti-submarine patrol 
throughout the war as well as in ait-sea 
rescue work. 

Although retired hy tlic R.AI'. Sun- 
dcrlands still arc on duty with the Royal 
New Zealand Air Force and the l''rencli 
Naval Air Service. 


Kaman Forms New 
Nuclear Dh ision 

Bloomfield, Conn.-Kaman Aircraft 
Corp. is forming a Nuclear Division to 
be located in .Albiirqucrqnc, N. M.. for 
systems analysis and research in the 
fields of nncicat ordnance and propul- 

Heading up the company's new divi- 
sion as vice president and general man- 
ager will be Dr. Kenneth \V. Erickson, 
recently chief of experimental weapons 
research for the Sandia Corp. 

Northrop Workers 
Receive Pay Boost 

Hawthorne, Calif.-Approxim.itcli 
13,000 hourlv-ratcd personnel of North- 
rop Aircraft, Inc., tccctvcrl a six cents 
an hour pay increase as of Jan. 23 under 
the eoinpaiiv's newly reestablished cost- 
of-living program. 

This was the first ad|ushiiciit under 
an cscalatnr pai plan geared to the rise 
or fall in the Consumer’s Price Inde.x. 
It will add mote than 5140,000 
monthly to the llawtliome airframe 
manufacturer’s ixiyroll. 

USAF Awards §16 Million 
Contract to Aeroproducts 

Dayton, Oliio-US.AF contract of 510 
million was awarded .Aeroproducts Op- 
erations as a follow-on order for addi- 
tion.ll propellers for the Lockheed 
C-230 Hercules. 

Aeroproducts three-way military pro- 
peller iv'ds certificated by the CAA after 
qualification test in .August, 1955. 


HERE’S A TOUGH 
PROBLEM OF 
ACCESSIBILITY 

for some fasteners but easily 
licked with HI-SHEARSI 



Because of its minimum 
protrusion, weight and tool 
eieoronce, the Hl-SHEAR rivet is 
installed into critical spoce 
areas not accessible to other 
high strength fasteners. 

Inexpensive Hl-SHEAR Sets 
ore availoble in o variety 
of shapes ond sizes. 

Hl-SHEAR tools ore used in 
standard rivet guns ond squeezers 
— eliminating special single 
purpose driving equipment. 



AVIATION WEEK, 


1, 1957 





NACA Says Loss of Scientists Threatens 

By Evert Clark 


Washington — National Advisory 
Committee for Aeronautics is making 
its strongest appeal yet for Congress to 
help stop the loss of top research sci- 
entists and engineers— 8 loss that threat- 
ens the "leadership in aeronautical sci- 
ence and Anrerican supremacy in the 
air," according to Chairman Jerome 
C. Hunsaker. 

Recruiting and retaining scientists 
and engincen has beconre more and 
more difficult for all the government 
agencies as industry competition for 
their skills has increased. This has been 
particularly true since 1950. 

Value of NACA's Work 

NACA is a prime target for simple 
reasons— the quality and the importance 
of its work. A groat part of NACA’s 
research is done at the very frontiers of 
aeronautics. 

Rapid expansion and progress in mis- 
sile and aircraft design and production 
have placed the .skills of these "fron- 
tiersmen” in great demand. 

Unfortunately for aeronautical sci- 
ence as a whole, many leading scientists 
who transfer from NACA to industrs’ 
shift from fundamental research to de- 
sign and manufacturing. Replacing 
them is no easy matter, either in the 
immediate or the long-range future— 
because industry, with its higher salaries 
and fringe benefits, attracts not only top 
and middle Ics'cl researchers and engi- 
neers, but an increasing percentage of 
new graduates. 

Equal Pay Urged 

Although some steps have been taken 
to help remedy the situation, more are 
needed. In a letter to the President ac- 
companying NACA's 42nd annual re- 
port to Congress, Dr. Hunsaker said 
"the simplest and the best” wav to meet 
the problem is legislation authorizing 
the government "to pav the going rates 
for engineers and scientists.” 

Since the end of World War II, there 
hare been a number of government 
studies on the question of attracting 
and keeping scientific manpower. More 
are in progress. 

Almost without exception, they find 
that the largest single problem is pay. 

Various motir-ations will keep a sci- 
entist or an engineer in goremment 
work at a lower salary than he would 
receive in industry— but geocrally this 
ceases to be true as soon as the spread 
between the salaries and other finan- 
cial benefits becomes too large and, 
therefore, too tempting. 

Until shortly before 1950. NACA 
almost literally had its pick of graduat- 


ing scientists and technicians, and its 
pay scales wore more nearly in line with 
industn'‘s. Korean war expansion and 
aintinucd high employment in the air- 
craft industry— plus the fact that avia- 
tion’s shirting rates are among the high- 
est for all indnstries-changed the pic- 

Gevernment-lndustry Scales 

In 1951, when industry was paying 
beginning scientists and engineers a 
little more than S300 a month to .start, 
the government ivas paying about $255. 
Bv 1952. the difference was about $340 
to $285- For the next two years, indus- 
trv levels climbed to approximately 
$575 while the government’s hiring sal- 
ary remained constant. 

From 1954 to 1955. government’s 
ratc-of-increase curve rose mote sharply 
than industry’s- but was still far behind 
in total pay. In 1956. the industry- 
starting salary was almost to $450, 
while government's was just below 
$375. 

Disparities are somewhat greater for 
top-level scientists, even when bonuses 
and stock plans are not considered (see 
thartj. 

Of even more concern to NACA is 
the effect 'industry’s higher pay and un- 
limited recruiting techniqtres have had 
on the quality of personnel. 

In 1951, 7*0% of NACA’s engineer- 
ing recruits came from the top quarter 
of their classes. By 1953, the figure had 
dropped to 60%; by 1954, it had fallen 
to almost 50%. In 1955, it stood just 
above 40%, and for 1956 it had reached 
approximately 34%. 

Rate of turnover in NACA scientists 
and engineers in a salary range from 
about $6,500 to $13,000 rose from 
around 8% in 1951 to approximately 
38% in 1956- 

NACA hires few employes in the 
middle salary ranges, and even fewer 
at the top. Most of its top men are 
researchers who gained the bulk of their 
experience in NACA’s own laboratories. 

.$ccompanying this loss at the top is 
a decrease in hiring at the bottom of 
the scale. The federal government em- 
ploys approximately 10% of the na- 
tion’s engineers. Based on that figure, it 
should hire about 10% of the graduat- 
ing engineers in anv vear. In 1956, it 
got only 4%. NAC.Vs figure is about 
the same as the govemmentwide figure. 

Dr. Hunsaker made it clear in a let- 
ter to Congress accompanying his an- 
nual report that “we do not quarrel 
with the salaries paid by industry.” 

But he said the “attractiveness of 
public service has been critically dc- 
reciated” by salaries and “fringe bene- 
ts” offered by industry. 


"We must . . - not only provide ad- 
ditional fringe benefits but also offer 
rates of compensation .sufficient to re- 
cruit and to hold the scientists and en- 
gineers necessary to perform the funda- 
mental research' that governs progress,” 
lie said, 

NACA’s career scientists “have made 
large contributions to the advancement 
of aeronautics" over the years at a verv 
small cost “compared with the value 
of the results” Dr. Hunsaker said. 

"We are confident that NACA can 
continue to show the way to important 
advances ... if the Congress will pro- 
vide the required support.” 

NACA is now auhorized to employ- 
some 8,100 people. Because of budget 
limitations and to a lesser degree, the 
difficulty in obtaining the quality of 
personnel it would like, it employs only 
7,700- 111 the Fiscal 1958 budget, it 
lias asked authoritv for 9,000— but the 
emplovmcnt level of NACA scientists 
,ind engineers has lagged farther and 
farther behind its authorization since 
1951. 

About 1.700 of N.ACA’s total are re- 
search personnel. Some 500 are sup- 
porting engineers and physical scien- 
tists, responsible for designing, build- 
ing and maintaining N.ACA’s complex 
of laboratories, wind tunnels and other 
equipment. 

Another 3,300 are wage earners in the 
trades .ind crafts-aiid these are the only 
emploves paid on a dollar-for-doltar 
basis with industry. The remainder of 
the 7,700 are administrative and sup- 
porting personnel. 

What Loss Means 

The effects of the loss of creative 
talent on NACA’s efforts arc felt each 
time an important researcher leaves. 
NACA has made a careful and exten- 
sive sunev of this question. Some of 
its findings; 

• Loss <rf creative talent. A key re- 
searcher into transition and aerody- 
namic heating on intercontinental mis- 
siles left NACA recently for approxi- 
matclv 50% more than he was being 
paid. He can expect 100% more than 
his NACA salary after a reasonable 

• Curtailment of essential research. A 
relatively new, highly complicated and 
important field of research at another 
laboratory was cut back considerably be- 
cause the most important man in the 
work went to industry. 

• Inability to explore new developments 
adequately. Important research re- 
lated to Richard T. Whitcomb’s “area 
rule” was curtailed seriously after one 
project scientist was transfened to other 
work and the next two men assigned 
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U.S. Lead 

to the project moved to industry for 
higher pav. 

• Loss of effective research direction. 
An internationally known propulsion ex- 
pert went to industry for a siihst-antial 
salary increase after 25 years with 
N.ACA. His loss, N.ACA says, causes "a 
significant void in the breadth of ap- 
proach and far-flung scientific insight” 
needed for research in liis field. Tlic 
committee also loses “liis unique ability 
to train and develop men to follow in 
his footsteps,” and the loss results in 
the “;ibandoning of an integrated labora- 
tory approach.” 

• I^sbanding of effective research 
teams. Loss of the chief of a vvind- 
lunncl team will have the effect, at least 
for a time, of “destroying an efficient 
research team and reducing the output 
of the entire group.” 

NACA la.st vear liad 28 “super^radc" 
jobs, in which it could pay its top re- 
searchers above $13,000 a year. It 
asked the Congress for 50 new positions 
under Public Laiv 313. which exenrpts 
emploves from certain .salaiv rc.strie- 
tions imposed by the Classification Act, 
although they remain within the Civil 
Service. N.ACA alrcadv had 10 P. I.. 
313 positions. 

Passage of the hill vvoiikl have made 
a total of 60 P.L. 313 positions, in 
which N.AC.A could have paid from 
$12,500 to $19,000. Congress approved 
only 20 new positions, giv ing N.AC.A a 
total of 30. Some personnel in the 
"super-grade” positions were shifted to 
P.L. 313 jobs, and N.ACA may not 
retain all 28 “super-grade" positions in 
addition to its P.L. 313 jobs. 

What NACA Wants 

To make the "further advances in 
the art and science" that Dr. Ilun.sakcr 
savs arc "essential to niir national se- 
curity" and are ncccicd "at a greatlv- 
accelerated rate." NACA and possiblv 
ntlier government agencies faced with 
the technological manpower shortage 
will ask Congress this year for: 

• Revision of federal pay system for 
scientists and engineers to provide 
flexibility to adjust salaries to meet 
competition and to recognize individual 
differences in ability and demonstrated 
performance; adequate pay for top ex- 
ecutives to enable (hem to continue 
government service without financial 
sacrifice, and to encourage young scien- 
tists to pursue government careers. 

• Removal of limitations on profes- 
sional recruiting techniques to enable 
federal agencies to use paid advertising, 
pay applicants for travel to interviews, 
pav travel to the first job, including mov- 
ing of household goods; and to permit 
use of employment agencics- 
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L. K, Edwards (center), head of the Advanced Design and Sys- guidance with L. Lowell (right). Advanced Design Staff Engineer, 

terns Analysis Department, discusses atmosphere effects on missile and W. F. Wright, bead of the Analysis, Plans and Reports Section. 


IVIISSILE SY^STEiVIS — a field of varied assignments 


Engioeers and scientists seeking a wide range of assignments 
will be interested in Lockheed Missile Systems Division’s 
concept of systems analysis. For at Lockheed, systems analysis 
responsibilities involve virtually every phase of missile 
preliminary design and development, ^sentially, engineers 
and scientists in this department formulate overall analytical 
treatment; perform original analyses when problems defy 
conventional handling; coordinate analytical activities 
among different departments. 

Present openings are in areas related to inertial guidance, 
functional systems, power plants, control systems and overaU 
weapon configuration. Openings are at Sunnyvale and 
Van Nuys Engineering Centers. 

Inquiries are invited from engineers and scientists whose ability 
and aptitude demand a wide range of assignments. 



SYSTEMS DlVrSlON 
research and engineering staff 
UKKHEED AIRCRAFT CORPORATION 
VAN Neva • PALO ALTO • BCNNYVALK 
CALIFOBNIA 


Safe Flight Speed Control Indicator 
Evaluated by Koyal Canadian Navy 


WEST COAST 


vTOIXT 


COMPUTER 


CONFERENCE 


Los Angeles 
February 26-28 


Scientists and engineers 
attending the conference will be 
interested in significant activities 
at Lockheed Missile Systems 
Division in; 

Planning and direction of 

specialized computers 

Data correlation techniques 
Positions are open in Van 
Nuys, Palo Alto and Sunnyvale, 
California, research and 
engineering centers. 

M.H. Snead and senior members 
of Che technical staff will be 
available for consultation at 
the convention hotel. Interviews 
may be arranged by phoning 
Hollywood 9-3521. 





'I'iiL- Royal Canadian Navy is evalu- 
ating Safe KImht Instriinieiit Corpor.i- 
tiaii's Speed Canttol Indicator for in- 
stallation on all 40 of their McDonnell 
1'2U Banshee carrier fighters. I'hc slow 
speed and relatively small size of tire 
IIMCS Bonaventure, soon to be tire 
only RCN aircraft carrier, demand un- 
usually precise control of landing ap- 
proach speed- 

Minimum approach speed for the 
I'lll is about 105 knots. Landing 
speeds greater than 90 kirots relative 
to the deck im|xjsc unacceptable loads 
on tlic arresting gear. The Bonaven- 
tuic launches and recovers aircraft at 18 

Maximum Speed 

I his means tlrat tlic inaximmn ap- 
pro, icli s|jecd which tire Canadian Ban- 

is lOS knots.' The 1.0% scirsitivity 
claimed for the Speed Control Indi- 
cator is needed if the average carrier 
pilot is to stay within the three knot 
envelope between ininimuin and nia.vi- 
iniim approach speeds. The indicator is 
niouutccl above tlic left side of the 
instriiincnt panel vvlictc it is close to 
the line of siglit from the pilot to the 
mirror landing aid or landing signal 
officer. One needlc-vv;idth deflection 
represents a 2.2 knot variation from the 
calibnited value. Range of the indi- 


cator is 36 knots from peg to peg. 

The SCI is an cstcnsioii of the prin- 
ciple used in tlic manufacturer's vane- 
type stall indicator. It works by meas- 
uring movement of the stagnation [joint 
on tire wing lower leading edge as angle 
of attack changes. 

In tlic lower part of the air speed 
scale where angle of attack varies more 
with speed cliangcs. tire movement of 
tile stagnation [joint is a more critical 
measure of lift tlian tire air speed in- 
dication. 

This is true because air speed is 
onlv ouc of the v.iriables vvhiefi effect 
lift while the position of the stagnation 
point is scn.sitive to all variables except 
ill some cases to a cliange in tlic con- 
figuration of the wing caused by ex- 
tending tlie flaps. 

Since gross vvei®lrt and density alti- 
tude are among the factors which af- 
fect the position of tlie stagnation 
point ill ste.idv state flight, the pilot 
is freed of the necessity of computing 
the right air speed for variations in 
tliese factors. 

Feeds Signal 

A flap position potentiometer feeds 
in a signal to iiiodifv tlic output from 
the variable reluctance transducer of 
tile leading edge vane. This is ncccs- 
sarv because the lift increment from 
the flaps and the position of the stag- 






Beli XV-3 Modified for Testing 

Bell XV-3 is modified for test program with underwing lift shuts and further leiigtliening of mast height. Struts provided damping 
arrangement for dynamic test, and were a temporary installatius. Change in mast length also is for dynamic flight test purposes. Other 
changes are likely, including installation of two-bladed rotors. This is the first aircraft. 


nation point are not alwavs directlv 

The flap position potentiometer must 
be calibrated in flight in all configura- 
tions to insure that its output is pro- 
portional to the lift increment. 

The SCI with a stick-shaker stall 
warning has been ordered for all of 


the RCN's de Havilland CS2F (Grum- 
man S21'') carrier-borne anti-submarine 
aircraft. It is also in service in many 
private and USAF airplanes. 

In propeller-driven aircraft, an ac- 
cderonictcr measures thrust ebanges as 
■m indication of the lift increment 
from propeller wash over the wing. 


The outputs from the leading edge vane 
transducer, the thrust acccleromrtcr and 
the Bap position potentiometer ate in- 
tegrated by a lift computer. The unit 
intended for multi-engined airaaft 
weighs six pounds and is available for 
use with 27.5 VDC and 12 VDC 


STANDARD FACTORS CORPORATION 

Announces its 

NEW pxtrcxia.se: 

ZeEASEBACK FINANCING 

Features: 

1. Acquisition of new aircraft. 

2. Purchase and leaseback of 

present equipment. 

3. Conditional sales contract 

purchases. 


For detailed information, please communicate with Edwin B. 
Meredith, Executive Vice President. 


If you are operating on limited work- 
ing capital, restricting expansion of 
your operation, Standard’s Credit- 
aire Division will finance the pur- 
chase of new equipment, then lease 
it back to you. Lease charges are 
income tax deductible. 

You can, if you wish, initiate a con- 
tinuous replacement program by 
selling your old aircraft and acquir- 
ing new. Standard will finance the 
sale of the older equipment to other 
airlines on a “pay out of profits” 
plan, and finance the purchase of 
your new equipment for you on a 
leaseback arrangement or under a 
conditional sales contract. 

Every leaseback is tailored to fit the 
particular needs of the operator. 



STANDARD FACTORS 

403W.EIghth St,, Los Angeles RCallt. 270 Medlson Avenue, New York 16, N. Y. 2CS S. LeSetle SI., Chlcago4.lll. 
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USAF Reports Rearward Seating Safer 


Injuries in Relation to Seating/Transport Aircraft 
All USAF Transport Accidents— 2V2 Yeor Period 



By Robert I. Stanfield 
All Air Force study, covering all 
US.M'' Iraiispotl aircraft involved in ac- 
ddeiits overa two-aiid-a-balf-ycar period, 
shows that injuries to those facing for- 
ward were seven times greater than re- 
ccis'td b\' those facing to the rear. 

Preliminary data covering injuries in 
reiiition to seating on transport aircraft 
was presented at the annual meeting 
of the Institute of the .kcrommtical 
Sciences bv Col. H. G. Mosclv, chief of 
the US.M '5 Aero Medical Safely Di\ i- 
sion. Directorate of Flight Safety Re- 
search. Complete report will be pre- 
sented at the annual mcetiii| of the 
•\cro Medical Assn, in Denver. ^lay 6-8. 

The study coseted alternate yearly 
periods so as to include ccmiixirisons 
among all types of ,M'' pussengcr-carrying 
..ircraft. If indicated that head injuries 
were the most frequent cause of death 
in suirb’ablo accidcnts-cxccpt that in 
lhc.se cases there were no fatal head in- 
juries to occupants of tcarwiird facing 
seats. Predominant major injuries re- 
ccised b\- passengers f.icing aft were 
generally- injuries to extremities. 

Iligh-fmpact transport accidents, in- 
solving Si'l people over the 20-moiit!i 
period, resulted in 499 major or fatal 
injuries. Tlioiigli tliis type accident 
breeds highest nnnibcr of fatalities, 
greatest percentage of those surviving, 
but ssith major injuries, svcrc 12.5% of 
<l.mdees-iisually crew members. 
Survivable Accidents 

Of 5,108 occupants covered in all 
suisisabit transport accidents. 2.990 
suffered no injuries, including almost 
i00% of those facing to the rear, Bs 
comparison, 4% of those facing front 
lecciscd major injuries and 1.3% sscrc 
fatalities. 

F'igures for ali accidents (high impact 
.md survivable) indicated that 98.3% of 
imsscngers facing rcansard suffered no 
injuries. Of those f.icing front, 11.1% 
were fatalities and 4.5% recched major 
injuries. Passengers seated facing the 
sides had mortality rate of 1%; of these, 
4.4% tcccised major injuries. 

Most individuals involved in US-AF 
transport accidents were passengers, not 

Lap belts were ordinarily in use. In 
some aceidents crew members also wore 
shoulder harnesses. Protective helmets 
were seldom, if ever, in use. I'atalitics 
included all type injuries, including 

’ USAF now lias rearward facing scats 
in all aircraft used strictlv for passengers. 

Majority of injuries incurred in air- 
craft accidents arc either due to occu- 
pant being thrown upon impact or due 


to inadequate restraint of head or ex- 
tremities with their resultant flailing 
during abrupt deceleration. 

Passenger Tie-Down 

While AF feels that rearward facing 
seats save liics and injuries. Colonel 
Mosch' emphasized importance of pas- 
senger tic-down-scats must hold- 

A British study of the relative merits 
of aft and forward facing scats also re- 
ported strongly in faior of those facing 
backward. However, .\i iation Crash In- 
jun' Research of Cornell University fa- 
\'ors forward facing seating (AW Nov. 
5, p. 69), 

.\i-CIR bclicTcs tlrat when scat at- 
lacinnents fail and the occupied scat 
tumbles down tlic length of tlie cabin, 
the lie, id of the aft facing p,isscnger is 
foremost and is sni.ishcd against debris 
iincl striictute. Tliat failure of the seat 
tie-down is considered more hkcly with 
aft-facing seats or .sliouldct straps. Av- 
CIR also feels that the value of shoul- 
der straps for passengers in airliners has 
been oierratcd. 

Poor Flight Planning 

'I'tmiing to accidents invohing all 
types aircraft. Colonel Moscly said that 
poor flight planning and poor iii-fliglit 
discipline are the most frequent causes 
of in-flight colli.sions. Hypoxia is prob- 
able cause of high-altitude, power-on 
dives, .Accidents as result of mishandling 
aircraft upon kmcling, takeoff or go- 
around arc usually due to inattention 
and experience, especially the latter, lie 

He stated that the fatigue-illness 
factor is usually impredictablc and there 
is no particular pattern as to flic type of 
accident which might result. 

Capt. Carl F. Wilbur, licid of the 
N'ai'v's -Acro-Mcdical Section, .\iiation 
Safetv Division, stated that 64% of the 
Navi’s aircraft acfideuts in 1955 were 
attributed to |iilot error; 50% of all 
accidents occur in tlic landing jibasc. 


He said the error might be one "we 
liai'c failed to eliminate from or, in fact, 
built into the cni ironmcnt of our super- 
sonic aircraft." 

.A, Howard Hiisbrook, director, Av- 
CIR, noted tiiat some of out civil jet 
airaaft flying in 1958 will be exposing 
as manv as 227 people to injury per 
acciderrf. 

He pointed out that accidents involi - 
ing civil jet transport will expose more 
people per aircraft, per accident, than 
arc exposed in the DC-3, CV-240 and 
DC-4 type aircraft whose maximum ea- 
pacitic-s range from 20 to 50 people. 

Accident data, said Hasbrook, must 
be presented so that it is .i usable form 
for the engineer concerned willi design 
of ejection scats. Av-CIR uses special 
code for this work, covering three pri- 

• Six degrees of incident condition, 
(angle and iclocity of impact, etc,). 

• Six degrees of impact damage to the 
inliabitabic areas of the aircraft. 

• Ten degrees of injitry, of which four 
concern "the seriousness of fatality.” 

Code aims at ensuring effective de- 

i.ign iniprovcnicnts. 

Deficiencies of design or mainte- 
nance, he stated, often cause injuries 
ill survivable type accidents. F-xamples 
of tliis occutrcti in accidents wherein 
scats tore free, spear-likc tube iipriglits 
in seat-back punctured the skulls of 
facing occupants, liat-rack structure 
pushed down on passengers, etc. 

Role of Pathologist 

Rule of the pathologist in aircraft 
accident investigations was stressed bv 
Col. F. M, Townsend. USAF (MC), 
Deputy Director, .Armed Forces Insti- 
tute of Pathology. He cited some major 
problems that still must be overcome: 

• Lack of interest in post inoitcm ex- 
amination of body recovered from air- 
craft accident. 

• Lack of specific guidelines for the per- 
formance of such operations. 
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Trend Toward Less Time Indicates 
Decreasing Possibility of Escape 


Successful bail-outs and successful 
ejections from liigh pcrformaucc airccaft 
arc reducing wiBi progress. The per- 
centage of successful bail-outs was less 
than 40% in 1955- During the same 
year an ejection scat escape of but 60% 
was realized. Bv comparison, during 
the period 191 5 to 1940. successful 
bail-outs were obtained in 11 out of 
every 12 attempts. 

Trend in escape versus time, coupled 


to high-speed, high-altitude aircraft, in- 
dicates an es’er-dcctcasing possibility of 
attaining a successful escape. Limiting 
condition on present escape system was 
presented by fliomas G. Kilgariff. F5D 
Project Test Pilot, Douglas Aircraft Co., 
at the annual meeting of the Institute 
of Aeronautical Sciences. 

During the past six years airspeeds 
have jumped from 100 to 200 knots 
per year. Quoting Dr. ITitz Haber, 


Kilgariff also stated that future increases 
in airspeed will necessitate a linear in- 
crease in altitude resulting in Mach 6 
at approximately 200.000 ft. 

Critical Airspeeds 

As things stand now. bail-outs at 
cquis’alcnt airspeeds in excess of 200 
kts. result in an abnormal decrease in 
successful escapes. And while the ejec- 
tion system has been referred to as 
effective at 600 knots and above, ex- 
perience shows that at airspeeds in ex- 
cess of 450 kts. there is less than 50% 
chance for a successful escape. The 
successful escape also becomes more 
critical in altitudes abos’c 55,000 ft.. 
said Mr, Kilgariff. 

This condition, he told .Aviatios 
M'ef.x, is capable of engineering solu- 
tion— a matter of applying talent to cor- 
rect the problem. At present Douglas 
Aircraft is working on a long-range 
program towards a solution. Short-range 
programs arc currently in being at Lock- 
heed. on downward ejection, and Con- 
vair, on upward ejection. 

Engineering effort is aimed at solu- 
tion of following problems; 

• Clearing the airplane structure— air- 
speeds in excess of 450 kts. are critical 
for upward ejection. 

• Reducing deceleration, tumbling 
u-indblast effects, and parachute open- 
ing shock to within limits of human 

Although ejection seat is designed for 
maximum of 20G acceleration, Kilgariff 
noted that fractures of the spine ha'c 
occurred as low as 9G due to alignment 
and position of s’crtcbra column. Solu- 
tions must also be provided to problems 
of presenting anoxia, frost-bite and 
aeroembolism. 

Operational statistics, said Kilgariff, 
show that 76% of actual emergenev 
conditions necessitate an immediate 
cape rather than a controlled one. 
Pilot-Opinion Data 

The importance of pilot-opinion data, 
and factors involved in obtaining, un- 
derstanding. and interpreting reliable 
pilot opinion, was discussed by George 
E. Cooper, Chief Aeronautical Researcli 
pilot, .Ames Aeronautical Laboratory, 
National Ads isory Committee for Aero- 
nautics. 

Need for a more universal calibra- 
tion of pilot opinion, through a stand- 
ardized adjective rating system, was 
stressed by Cooper. 

Aircraft characteristics that still must 
be judged by "Tilot opinion” include 
pitcli-up, roli-off, ease of handling in 
a trackiue task, Iniffet intensitv, mag- 
nitude of stall warning, etc. Situation 
imposes on test pilot the responsibilitv 
for opinions on which design decisions 
can be based. 

In order to assure validity and con- 



CHOOSE AIRWORK ~94 ENGINES 

Sears demand both quality and service after the 
sale. They find Airwork delivers both. 

AfOW NATIONWIDE SERVICE! 

If you should ever have a ivarranty problem with any Airwork over- 
hauled Pratt & Whitney Aircraft engine or its accessories while away 
from home base, contact the nearest P&WA Authorized Distributor, 
who will take care of you for us. 

VQU’RE SAFER WITH AIRWORK OVERHAULED ENGINES 
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NORTH AMERICAN FJ-4 ADDS RANGE UNLIMITED 
WITH FRI PROBE AND DROGUE REFUELING SYSTEM 


It’s North American fore and aft when the Navy's latest 
North American ¥j-i fighter takes on fuel in flight from 
the North American AJ Savage, standard Navy carrier- 
based tanker. 

Thus the North American FJ-4 Fury joins the 
ranks of first-line Navy fighters, all equipped to 
extend range or endurance with Flight Refueling, 


Inc.'s Probe and Drogue aerial refueling system. 

The FRI Probe and Drogue system in fleet-wide 
use, and in aircraft of the USAF Tactical Ait Command, 
is already credited with saving several fuel-short fighters 
from ditching as well as serving its basic purpose of pro- 
viding virtually unlimited range for fuel-thirsty jet 
fighters. 





Ylight Yefueling, \nc. 

FSISNOSHIP INIEBNATIONAl AIBPOBT (ollimoi* 3. MorylomJ 


WtST COAST RCPRESENTATIVt: 

im E. Daiis. P.O. Box 642, Inglewood, Catiiornia 


DAYTON REPRESENTATIVE; 

Koherl L. MareuatHl. 6198 Loeust Hill Road. Dayloa 
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LUBRICATED ONLY BY RADIOACTIVE HOT WATER 
GRAPHITAR BEARINGS SUCCESSFULLY 
WITHSTAND 50,000 MILE TEST IN ATOMIC 
POWERED SUBMARINE U.S.S. NAUTILUS 



THE UNITED STATES GRAPHITE COMPANY 

BRAPHITAP CJBBON-fiitAPHIlE • GRAMir'' SiNTEfiED MEIAl PARTS • MEXICAP 8IIAPHITE PfiCDUCTS • U8G® BfiySHES 
OIVISIQN or THE WICKES C fl R P 0 R A T I 0 li , SAGINAW, MICHIGAN 
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Gas Turbine Laboratory 
present 
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Imagine 



circuit breaker 
ratings as low as 
0.010 amperes 


Heinemann Circuit Breakers — complete with your choice of 
inverse time-delay curves or instantaneous trip — are available in current 
ratings as low as 0.010 amperes ... an important fact to 
remember when considering the protection of sensitive equipment. 

For even at a rating of only 0.010 amperes, Heinemann 
Circuit Breakers still provide fastest interruption of short circuits, 
retain their set trip points and carry rated capacity through 
any ambient temperature range, high or low. 
These exclusive Heinemann features are yours in any odd 
or fractional current rating you may specify . . . but 
only when you specify Heinemann. For complete details, send for 
the Circuit Breaker Engineering Guide, Bulletin 201. 


HEINEMANN 




AVIONICS 


Airborne Computer W ould Lessen Routine 


By Philip J. KlaM 

New York— proposal to replace the 
mulhtude of analog coniputeni now 
used aboard airliners with a single cen- 
tral digital computer which could re- 
lieve the flight crew of manv routine 
■'liow-gocs-it” conrputations now per- 
formed manually was made at the re- 
cent meeting of the Institute of the 
Aeronautical Sciences. 

The suggestion that the airlines 
adopt a current military philosophy of 
integrating all computational functions 
in a single digital computer came from 
Vernon I. \V^ihe of the Air Transport 
.Vsociation and Melpar. 

Weihe proposed that the airlines 
form ail operational group to define 
their needs, then work out the feas- 
ibility and economics with avionic 
equipment and airborne digital com- 
puter miinufaetuters. 

Digital Computer Advantages 

The principal advantages of the 
digital eomptitcr over the analog ts'pe 
are its great I'ersatality and tremendous 
computational speed which enable it 
to solve a variety of different problems, 
almost simultaricoush as fiu- as flight 
needs ate concerned. 

Weihe cited the following examples 
of tasks, now performed manuallv by 
the flight crew, which could be easily 
bandit by an airborne digital coin- 
)Jiiter working from automatic input 
data prosided by altih'de, airspeed, 
beading, fuel flow, temperature and 
other sensors. 

• Dead reckoning and off-airwavs navi- 
gation. 

• Cruise control, determining most 
efficient throttle setting. When new 
jetliners go into service, efficient Cruise 
control will become even more im- 
portant. 

• How-goes-it information on point of 
safe return with fuel reserves and point 
of no return, both for normal and 
emergency (engine out) conditions. 

• Celestial navigation triangulation. 

Anti-Collision Use 

One of the most important applic.i- 
tions fur an airborne digital computer 
is in anti-collision systems, Weihe said. 
It such systems are to be effective, they 
must be able to compute the possibiiits- 
of collision between own-ship and two 
or more targets simultaneously. Tliis 
is a natural for a digital computer which 
can compute the collision threat for a 
number of targets in the time it takes 



AIRLINE use nf airboinc digital com|iiiters. like North .American unit shown above, has 
been proposed to perform functions of existing individual analog computers and to relieve 
flight crew of routine iiianoal computations, like “how-goes-it” chart below. 
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an analog computer to solve tlic prob- 
lem for one, ^\’cihe indicated. 

A digital computer could perform 
the ILS instrument approach function, 
now required for flight directors and 
autopilots, and prulmbly do it with 
more refinement and aecuraey than the 
present analog computers, Weihe be- 
lieves. If the airlines adopt Doppler 
radar auto-navigators, the digital com- 
puter could perform this function too. 
Emergency Features 

The digital computer is so versatile, 
■\Veihe believes, that it could continu- 
ously monitor the flight crew. For in- 
stance. if the pilot should attempt to 
lower the landing gear when aircraft 
.speed is too high, the computer could 
sound an alarm. 

During final approach the digital 
computer might be programmed to run 
tlirmigh a check list, doiihle-checking 
the flight crew. If temperature were 
below a certain v.ilue, the computer 
might call for closing of the cowl flaps 
or carburetor heat. Monitoring the 
flight crew is particularly ad\-.intageous 
under cmeigcncv conditions, Weihe 
pointed out. 

Pilot Reaction 

l-\S panel moderator David Little of 
Amcricaii Airlines, himself a pilot, made 
the following comment on possible 
pilot reactions to U'eihe’s proposal; 
"Even in toduv's aircraft, more than 
anything else tfiis pilot needs time to 
think. Anything that tclicses the flight 
crew of routine cockpit duties wili be 
welcomed.’' 

llic progress made in tlie past sev- 
eral years in miniaturizing and hansis- 
toring digital computers for airborne 
use smould make it possible to install 
a central digital computer, and a dupli- 
cate for standby, at no increase in size, 
weight or co.st ot'ct e\isting analog 
conmuters. \\'cihc said. 

Tliere arc a number of companies 
working in tlie airborne digital com- 
puter field. Hughes Aircraft Co. is 


building a eentnil digital computer for 
later versions of the F-102. Litton In- 
dustries is deseloping a similar com- 
puter for the Navy and Douglas Air- 
craft whieli also will include many 
cockpit instrumentation and dispias’ 
functions- l.ibrascopc. North Ameri- 
can, Riilco and Ramo-Wooldridge also 
arc active in the field. 

\\’cihe bclicses tiiat airline require- 
ments ate far less demanding than 
military interccption-firc control needs 
and this sliouid permit the use of less 
costly equipment- 

Expansions. Changes 
In Avionics Industry 

Electronic Associates, Inc, Long 
Brancli, N. will open an analog com- 
putation center in Brussels, Belgium, 
earlv this summer, making the new fa- 
cilities asailable to ^Vcstcrn European 
industry. Company now lias compu- 
tation centers at Princeton, N. J. and 

Other recently announced expansions 
and changes in tlic aiionics industry 
include: 

• Radiation, Inc., Melbourne and Or- 
lando. I'Tn., has formed nc«' siibsidiari', 
Dikewood Corp., in Albuquerque. 
N. M. to serve primarily as consulting 
agency for the missile and asaonics in- 
dustry. Dr. Sheldon II. Dike and Dr. 
Walter D. W'ood. both fonneth' with 
Sandia Corp., will be president and vice 
president of new firm. 

• Systron Corp., Concord, Calif,, is 
name of ncwlv formed compani' which 
will design and manufacture control and 
data processing systems. Com|)anv is 
headed by G. H. Bruns, Jr., former gen- 
eral manager of the Berkeley division 
of Beckman Instruments. Inc - 

• Detcctolab, Inc., Chicago, aflllintc of 
Borg-Wamcr Corp., has been con.soli- 
dated into Bf Elc-ctronics. B-W’s elec- 
tronics division at Santa Ana. Calif. Dc- 
tectolab makes nuclear instrumentation. 

• \%’aldorf Instniincnt Division of h'. C- 
lluyck & Sons has opened new S2 mil- 
lion facility at Dix Hills, Huntington, 
L. I., N. V. Facility will be used for 
deiclopment and mamifactiirc of pre- 
cision hydraulic and electronic equip- 


• C. P. Clare & Co,, Chicago relay 
manufacturer has ojKned new field en- 
gineering and sales office in Los .Angeles 
at 6047 Hollywood Blvd., headed bv 
J R. Stone. 

• Airborne Accessories Corp., Hillside, 
N. J., maker of actuators and aiionie 
sub-systems, has opened branch office in 
Los Angeles at 8402i Lincoln Blid. 
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Electronics center 

Your guess is as good as anyone's as to whether our 
Government or our industrial customers give us the 
more interesting challenges. 

Take TACAN— or an ARN-J2 marker beacon— 
or missile guidance systems, countermeasures, auto- 
matic test equipment, automatic assembly tech- 
niques, on all of which we are privileged to work. 
Certainly, they demand the utmost in precise engi- 

Then, on the civilian front, there are pro|ects 
like completely transistorized telephone switch- 
boards. and electronic systems for recording data 
about every freight car in transit over a railroad. 


for the atomic age 

The net result of America's insatiable appetite 
for electronic research and production has been 
a phenomenal growth in our business and the estab- 
lishment of the new Stromberg-Caclson "Electron- 
ics Center"— the 800,000 square foot plant pictured 

cated to continuous advances in national security 
and the home-front economy. We're proud to be 
at your command. 

And there are plenty of career opponunicies for 
engineers who wish to grow with electronics' finest. 
Write to Mr. R. W. Holmes for further information. 


S-C STROMBERC-CARLSON COMPANY GO 

^ A f> A niulsIOM OC CEMSBAI. DYNAMICS COBBORATION § S 



. . . offered in « 
wide range ^ *»*®* 

#50 wire on 

#15 wire on 9" OD 



STEEL 

Every Kind 
Quirk Delivery 

Aircraft Quality Alloys 
and Stainless Steels 
also bars, structurals, 
plates, sheets, tubing. 

RVERSON 


wkee:x.s 

MOTION'... 



vT— V. There have been 

some improved models 
' — ^ made lately by 

DETROIT CONTROLS CORPORATION 
CONTROL ENGINEERINS UNIT 


• Kelvin Electric Co., Van Nuys. Calif., 
is name of newly formed company 
wliicli will make precision wire-wound 
resistors and resistive networks. Com- 
panv is headed by W. 1. Elliott and 
K- T. Eckardt. formcrlv president and 
vice president, respectively, of Ilycot Co., 
Inc. Kelvin's address: 5907 Noble Ave. 

• Rheem Manufacturing Co. has opened 
enlarged electronics research laboratory 
and manufacturing facility, more than 
twice previous area, at 7777 Industry 
Ar e.. Rivera, Calif. 

• North American Aviation's Autonetics 
Division, Downey. Calif., and Quali- 
tron, Inc., Burbank, Calif., have been 
elected to membership in the Radio 
Technical Commission for Aeronautics. 

NEW AVIONIC 
PRODUCTS 


Instrumentation 

• Rectilinear tccoidcr, two-channel uses 
gahanometer trpe recording elements 
with 0.25 sec. full scale rise time. Full 
scale deflection is 4i in. Meter move- 
ments with sensitivities of 1, 5, 10 or 
25 ma. input for full scale deflection ate 



available, with d.c. accuracy of 1 % full 
scale. Small gear shift permits selection 
of anv one of 10 chart speeds- Texas In- 
stniments. Inc.. Industrial Instrumen- 
tation Div.. Houston, Texas- 


• Transistorized in.strumcnt translator 
permits use of variable reluctance pick- 
offs instead of potentiometers without 
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modifying test set-up. 'I'taiislator nper- 
iites from a.c. or d.c. power, and when 
connected to suitable a.c. sariahle re- 
luctance transducer produces a d.c. or 
a.c. signal proportional to transducer 
measurements. Crescent Engineering &• 
Research Co.. 5-140 North Peck Road. 
El Monte. Calif. 

Component's & Devices 

• Card-type wiic-wound resistor. Type 
1500.V encapsulated, tor iniiiiafurizcd 
circuit use, measures JxJxru in., comes 
in resistances n)s to 500,000 ohms. 



rated 0.6 watt, in tolerances of 0.1 to 
1%. The Daven Co., 550 West Mt. 
Pleasant Avc.. Livingston, N. f. 


• Miniature tlicnnal relay, operates on 
fuse-bumout principle and can with- 
stand 200G .shock, sibration between 



20 and 5,000 cps., orcr temperature 
range of —100!' to 450F. Networks 
Electronic Corp., 14806 Oxnard St., 
Van Nuys, Calif. 

• Miniature floated integrating gyro, 
called MIG for short, has angular mo- 
mentum of the larger HIG-5 (10' gm,- 
cm.Vsec.). yet mc;isntcs only U in. dia. 
X 2i in- loiig and weighs less than * lb. 



Total drift rate is less than 0.5 deg./ 
Iiour, according to mannf.ictiircr. Min- 
neapolis-HoncvwcIl, Aeronautical Divi- 
sion, 2600 Ridgvvay Raul, Minnea]3olis. 



Cives shock and vibration isolation where 
MlL-spec mounts won't work 


• in every attitude of flight or launching 

• under sustained high-g acceleration 

• at high amplitudes of vibration input 

• during severe shock conditions 

• at high vibration frequencies 


These curves show why 
AU-ANGL Barry Mounts 
really work through all 
attitudes. Data Sheet 
57-02 gives detailed 
specificatiohs. Write 
now for your copy. 


All-ancl Barry Mounts are meeting the tougher requirements tor 
shock and vibration isolation in such high-performance aircraft and 
missiles as North American Aviation’s F-lOO Super Sabre. Convair’s 
supersonic F-102A, Marlin’s Matador, and in others still classified 
top secret — giving reliability protection where failure cannot be 
tolerated. “Only All-angl Barry Mounts gave effective isolation . . 
is the way their performance in one of today’s hottest fighters is described. 

When your problem is protection under the tough, complex require- 
ments of jet and missile flight, your answer is All-anol Barry Mounts. 
For recommendations, call your nearest Barry Sales Representative, 



BARRY 

CONTROLS 


715 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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Creative Engineers: 


.c 


Work where imaginative 
engineering becomes inteiligent 
hardware... in quantity! 


It takes a special kind of scientific 
imagiiialion and engineering freedom 
to develop and design intricate auto* 
matic systems for inertial guidance, 
flight control, armament control and 
data processing. At AuTONBTICS. your 
opportunity to be creative in these 
fields is practically unlimited— because 
you know your ideas can be brought 
to life on the production line. 
LABORATORY PERFECTION 
COMES TO THE ASSEMBLY LINE 
To build just one of these electro- 
mechanical brains or muscles is a tech- 
nological triumph. But today— with 
facilities and standards of precision 
that rival those of an operating room 
— Autonetics is delivering these 
advanced and reliable systems at a 
quatilUy-produclion pace. 

TOOLS AND TECHNIQUES TO 
IMPLEMENT YOUR IDEAS 
Autonetics’ precision machine shops 
are capable of millionths of an inch 
precision in either developmental or 
volume quantities. Electronics capabil- 
ity includes micro-miniaturized com- 
ponents, complete computers and 


transistorized circuits. AuTONETICS’ 
ncw.modern facilities includean Auto- 
navigation Building which provides 
the precisely controlled environment 
for large-scale development and manu- 
facture of advanced inertial guidance 
systems. Extensive production and 
development lest equipment includes 
automatic electronic check-out systems 
and the latest environmental equip- 
ment.,, as unique as the electro- 
mechanical controls they evaluate. 

ARE THESE THINGS 
IMPORTANT TO YOU? 

Do you need the engineering freedom 
that this kind of production capability 
creates? You can have it at AUTONETICS 
— one of the few companies in the 
world that can design and quantity- 
produce complete automatic control 
systems for both military and industry. 

Let us know what kind of creative 
engineering interests you (please 
include highlights of your education 
and experience). 

Write today to: Mr. W. D. Benning, 
Engineering Persomie!,Dpl. 991 - 2 AW 
Autonetics, Box AN, Bellflower. Calif. 


THREE AUTONETICS ENGINEERS ON THEIR WAY UP 



In full S yaors, EIIIoll Builon 
Anolysi loOroifO taoder respen- 

ing in AutonaTics* Ffiglil Conirol 
Pnogrom, Among his olhar ofo* 
fasiionol ochievemanls, "Bucic" 
hos savarol poTenis filed in his 


fionpld GraenslodelBSEE Michi- 
gan] is Group laodar in charge 

elacfro-mechonicol componanTs 
far olrcraft ormamenr conirof 
sysrams ol Auionafics. From 

resfdemial conwunirias, Ronold 


Dove Ximboll joined Aufonarics 
in 1?S0 wilh o BSEE from lha 
University of New Mevico. Only 

ticl Guidance Engineering, 
Dove lives with his wile and nvo 
children in neorby Pullerfon. 


Autonetics ® 

A Division of North American Avietlon, inc. 



AUTOMATIC CONTROLS 


HAS NEVER BUILT BEFORE 


BUSINESS 
FLYI NG 


• • A 


AUXILIARY roeVet engine submeigcd ill 
bclK ol North American B-25 cscciiti'C tmiis* 
|x:rf flight) provide a total of 3.000 1b. addi- 
tional thrust in cnicrgcncv, ucigh 140 lb. each 
loaded On this instilliitiiin b) .MRcscntcIi 
Aviation Service Division, the shindbv .Aerojet 
rocket |io\veTp1ants are mounted at 161 deg. 
to the B.23‘s Ilirnst line, keeping thrust jppli. 
c-jtlon svitliiu c.g. limits nl mean uciorlyiiamic 




AUSTER AGRICOLA farm plane (left) takes 
on a load ill fcrtiliVcr through a lir>|>|>cr 
mounted on a truck during top dressing opera- 
tiuns in New Zealand. The .\gricola can 
caiTV thrcc.qnaTtcrs of o ton of fertilizer, is 
designed for simplicity ril operation and iiiain- 
teiuince. It is estimated to have direct operat- 
ing costs of S18-521/lir. Posseted hy a 240- 
hp. engine, the plane gets off the ground its 
333 ft. at 3,675 lb. grass weight, has au 
initial rate of elinib of 610 fpin. Hopper, 
Iricated behind and bcloss' the pilot eon carrv 
1,680 Ih.: sprav bmk ssstem holds 173 gal. 
of clicmieals. 


HOMEBUILT SINGLE-PLACE S|iort pbne, 
(right) designed and assembled bs Braathens 
S.\FE .\irJiiies' chief pilot Carl Larsen, Nor* 
svay. is st-ated to lias-e an 11.3 hr, endurance 
ssilli auxiliary 13-gal. tiptanks. Of all-metal 
constnicUon, the plane is pnsvered bv a OO-hp. 
Continental and has a cruise speed nf 143 
inph. Empty sscight is just over 660 lb. and 
gross weight is 900 )b. Span is 22 ft., length 
20 ft., height Is seven feet. IMngs utilize 
NAC.\ 23012-23009 airfoil section. Retracta- 
btc tricvcie lauding gear is lisdranliculls' actu- 
ated and is spring loaded to provide positive 
doss'n lock in event of svstem failure. 




LIGHTWEIGHT TRAINER (left) imde^olng 
tests III Germans is M-I30 Burgfulkc Sclnil- 
mcistcr (Schoolteacher), a tssin-boom pusher 
jiowered hy cither n 65 or OO-hp. Coiitiiicnhil 
or 55 nr 73 lip. Porsche. Cruise s|>e*d is 9(1 
mpli., top Sliced 108. Empty weight is 770 
lb,, gross weight is 1.298 lb. Normal range is 
310 mi., adding auxiliary tanks increases this 
to 527 mi. 
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Cold drawn Shelby Seamless Tubes 

provide high sftengih, low weigh! 

outrigger struts for B-47 Stratojet 



The landing gear of the 100-ton 
B-47 Stratojet consists of dual main 
wheels in tandem with single out- 
riggers attached to the inboard 
engine pods. The outer cylinder of 
each of the outrigger struts is fabri- 
cated from cold drawn USS Shelby 
Mechanical Tubing, 

Shelby Seamless is extremely 
strong and shock absorbent in pro- 
portion to its weight. Thus, it is 
ideal for incorporation into landing 
gears, engine mounts, longerons, 
wing spars, fuselage struts, and tail 
assemblies. Moreover, with Shelby 
Seamless Tubing, (he basic shape 
for myriad aircraft pacts is already 
made— and each section of tubing is 
as sound as the solid steel forging 
from which it is pierced. Thorough- 
ly uniform and dimensionally ac- 
curate, Shelby Seamless Tubing is 
easy to bend, shape, machine and 

NATIONAL TU8E DIVISION. UNITED STATE! 


Shelby Seamless is produced to 
exacting aircraft standards, in a 
wide range of diameters, wall thick- 
nesses and steel analyses. For fur- 
ther information or for help in 
applying Shelby Seamless Mechan- 
ical Tubing to your design speci- 
fications, write to National Tube 
Division, United States Steel, 525 
William Penn Place, Rttrturgh 
30, Pennsylvania. 


SHELBY SEAMLESS MECHANICAL TUBING 


UNITED 



CAA Issues Direelive 
Covering Lyeomings 

New opcr.itioiia! pracedurcs Innc 
been ordered bv Civil .•\cton;nitics .\d- 
ministratioii cbicriiig the [.ycomiiig 

GO480-C higli-coiiiptosioii and GSO- 
4H0-A series siipcrcliiirgcd engines pend- 
ing discos'cri' of the cause of piston 
])roblcnis encountered l)v .some iiscr.s. 

.\ircnift with tlic.se powerplants in- 
clude thcAcm Design 560-A(lIC), 680; 
Bcccli D50 and K50; Rmal Gull 
P-n612. 

Burned pistons resulting in some 
cases III single-engine emergency land- 
ings .ire invohed- llowcscr, Lycoming 
has been unable to duplicate the condi- 
tion oil the test stand or by flying a 
leased Aero Commander round-the- 
clock at its W'illiamsport, Pa.. |)lanf. 

The CAA airworthiness directive 
(S7-2-2) outlines three rcouitcnients by- 
operators of aircraft witn the abos-e 
engines; 

1. Prior to next flight and every '50 
111. thereafter, cheek tfic linkage of the 
mixture control ann to ensure that the 
lever ann on the carburetor is in the full 
rich position wlicii the cockpit control 
is set in this position. 

2. Prior to next flight the following 
placard must be placed in a prominent 
position on the instnmicnt pane! or 
control pedestal: “This aircraft must be 
operated svith engine controls in the 
FULL RICH [josition under all operat- 
ing conditions. Manual leaning is not 
|)ermitted- Move tbc mixture control 
nut of full rich only wlien stopping the 
engine.” 

T Compliance requited by Feb. 25. 
and tbcrcaftcr any time an engine is 
changed or iinv part of tire aircraft or 
engine induction system is altered. 

Flight clieck at 65% normal rated 
power in iesel fliglu to ensure tliat fuel 
consumption of each engine is within 


the limits S|)ccified on tlic Lycoming 
power and fuel chart for the particular 
engine model, 'lliis clieck mav be con- 
ducted with an accurate fuel flowmeter 
or bv anv otlier accurate method of de- 
termining actual fuel consumption. F.n- 
gincs which do not conform to these 
limits will not lie considered airworthy 
unti! the carburetor lias been read- 
justed to provide the specified inflight 
fuel flow. Carburetor flow bench read- 
ings arc not acceptable for this check. 

New Zealand Aviation 
Shows Rapid Growth 

Melbourne— New Zealand has ra- 
|3idlv increased the number of light air- 
craft engaged in aerial fanning and 
air freighting and li.is reached a posi- 


tion where it has more commercial 
aircraft in relation to population than 
unv country in the world except Aus- 
tralia. 

Its principal domestic airline. Na- 
tional Airways Corp.. will order three 
k'ickers Viscounts for delivery starting 
in 195S. The decision has been hotly 
criticized because some airports appear 
to be inadequate to accommodate sucli 
aircraft, lliis applies in particular to 
New Zealand's capital, W'ellington. 

Of the sinallcr opcr.itors. Straits Air 
Express, Ltd., has lodged an applica- 
tion to operate an air ferr\- across Cook 
Strait for motor vehicles. The demand 
has also increased in New Zealand for 
charter and air-taxi svotk. 

Nesv Zealand’s aerial farming opera- 
tions ate expanding. The agricultural 
fleet nosv numbers 272 aircraft, of 


U.S. Business Aircraft Manufacturers' 
Fiscal 1956 Sales and Earnings 
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which 150 are Tiger Moth D-Il. 82s, 
34 arc Cessnas, 33 Fletcher F-U.-24S, 
22 Pipers and 21 Austers. Latest esti- 
mates indicaitc tliat agricultural aviation 
operations will enable trcatiricnt with 
tcrtilizcrs of about 13 million acres of 
undcsclopcd hill countrv, much of 
which is deteriorating and raising serious 
erosion problems. 

Last year, New Zealand’s production 
of fertilizers reached 1.1 million tons 
and 40% of that quairtit}’ was dis- 
tributed by planes over an area of 3.9 
million acres. Average cost of aerial 


distribution was about S8.50 per ton. 

I'igutcs covering 10-year span show 
New Zealand’s rapidly growing interest 
ill aviation. Number of aircraft on 
civil register rose from 54 in 1946 to 
604 in 1936. In the same period, 
number of passengers carried on domes- 
tic scheduled services rose from 60,193 
to 430.466. Freight rose from 151 tons 
in 1946 to 32.441 tons in 1956 (figure 
applits onl\- to domestic scheduled serv- 
ices). Charter and taxi operations car- 
ried additional 33,686 passengers and 
4,324 tons of freight. 



HELICOPTER homing equipment is used by oil company operators who fly over water. 
Equipment was developed by Clover Field Radio Supply, Santa Monica. 


Helicopter Homing Device Tested 


Dallas, Tex.— Homing equipment, 
conceived by offshore oil helicopter op- 
erators to provide safer flying overu’atcr, 
is now under evaluation by a number of 
rotary wing services. In addition the 
U-S. Army has scheduled a demonstra- 
tion of the equipment at Ft. Rucker, 
Ala. 

Originally, the equipment called for 
fh.c transmitter to be installed on each 
offshore drilling rig to send out the 
homing signals. However, some com- 
panies operate numerous rigs and might 
be rclucftmt to invest in $1,500 per 
transmitter. 

.An adaptation of the antenna and a 
dual installation on the front and rear 
of the helicopter proved the answer, 
pcniiitting installation of a transmitter 
at the shore base. Since the he.arings 
of the rigs are static, it is only ncces- 
saiy for the transmitter to send a new 
bc.iring every time the helicopter wants 
to head for another rig, the pilot circling 


until he picks up the bearing on his 
tail antenna and homes to the rig on it. 
ffcading for shore, he uses the nose an- 
tenna. The equipment operates on the 
UflF range 460-470 me., to oscr-ride 
interference fmm lightning, power- 
])lants. genenators and tlic like. 

Equipment was dcsclopcd bv Clover 
Field Radio Supply Co., Santa Monica, 
Calif, iindct the direction of Frank li. 
(Bud) Keller, cxccutir’c vice president. 
Hawk Hclicnptcr.s and Sam W'illis, 
chief pilot. Magnolia Petroleum Co. 

Hawk has three Uclilromcrs and \fag- 
nolia has another. Tlie former operator 
LS the sole distributor. Package installa- 
tion of ba.se station transmitter and an- 
tenna is priced at SI. 500. ’Ibe system 
works on no v. a.c. Helicopter installa- 
tion. with rcceir’er, dynamo (24 v. sys- 
tem) and two antennas, installed, costs 
51,495. 'I'he distributor reports interest 
from nuinctous Other lielicoptcr opera- 
tors and Bel! ffelicopter Cotp. 
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New Written Exam 
For Private Pilots 

A new written examination for pri- 
sate pilots involving a theoretical flight 
between actual points will be given ap- 
plicants boginning Mar. 1 5. 

The test will consist of 50 questions 
with four alternative answers to each; 
at least 35 must be answered correctly. 

Feature of tlie test is introductory 
material inserted between questions de- 
signed to teach as well as test. 

For example: "After determining that 
it is safe to do so. you enter the traffic 
pattern at a 45-deg. angle downwind 
turn on base leg. and then turn on final 
approach. You maintain adequate speed 
since you know that effective control 
depends on m.iintaming a certain mini- 
mum airspeed. Upon landing at Philips- 
burg, your altimeter (if properly cali- 
brated and set at the correct 'altimeter 
setting') will indicate the elevation of 
your airplane above sea kvcl.’’ 

A study guide for the new test will be 
mailable for sale to the public later this 
year; material will be available at Civil 
Aeronautics Administration district 
safety offices in the meantime. 

Cessna, Piper 
Sales Increase 

Wicliita-Sakb of 515,004,000 for 
the first quarter of the fiscal vear, which 
ended Dec. 31. arc rejiortcd by Cessna 
Aircraft Co. This compared with sales 
of 516.368,000 for the similar period 
last vear. Lower sales in the rcecntlv 
concluded quarter were due to a lower- 
ing of military volume; this is expected 



New Marker Beacon 

Transistori/ed D.MB-3 marker beacon 
weighs 4.5 lb. and fits the short 1 ATR 
rack. Basically a three-light unit, it niav also 
be used as a one-light receiver, Uie of 





Please address inquiries to: n 


The Ramo-Wooldridge Corporation 
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AVIONICS 

OPPORTUNITIES 

In Sunny, Tropical 
San Diego, California 


SYSTEMS ENGINEERS "• 

FOR NEW 

AIRBORNE 

SYSTEMS ANALYSTS 
(engineering and mathematics) 

NAVIGATIONAL 

CIRCUITRY DESIGN ENGINEERS 

MISSILE 

SERVO DESIGN ENGINEERS 

^ SYSTEMS 

COMPONENT PACKAGING ENGINEERS 

HELICOPTER 

(mechanical and electrical) 

INSTRUMENTATION 

ETCHED CIRCUIT DRAFTSMEN 

AIRCRAFT 

MICROWAVE TECHNICIANS 

SYSTEMS 

AERONAUTICAL COMPANY 




TIMMINS AVIATION LIMITED 

MONTREAL AIRPORT MONTREAL 33, QUE. 


to climb as deliveries of the twin-jet 
T-37A jet trainer are increased. 

In addition to the regular 35-cent 
cash dividend to be paid Fob. 28th to 
sliarcholdcrs, Cessna will distribute a 
five percent stock dividend Mar. 12th. 
To do this, the firm will distribute 36,- 
556 shares to stockholders, who pres- 
ently hold 731.109 shares. 

Piper Aircraft Corp. reports sales 
totaling 56,456,133 in the Erst quarter 
of its fiscal S’car 1957. representing a 
21% increase over the corresponding 
period last vear. Net profits after taxes 
were $681,594 compared to 5475.079 
for 1956’s first quarter. 

Militarv- sales were down in the 1957 
first quarter, but commercial sales w'ere 
up 32%. Piper sold 543 units in the 
first quarter accounting for 40% of the 
business aircraft industrs'’s output. 

Cessna 310 Offered 
On Short-Lease Terms 

Wichita— ,A short-term lease plan 
making it possible for companies to gain 
air operations experience at low-cost, 
using a Cessna 310 twin in their busi- 
ness for 30. 60 or 90 days, is now being 
offered by Cessna dealers. 

Plan is aimed at providing companies 
with actual data on the values of using 
a 310 in their operations without the 
necessity for making a heavy initial in- 
s cstnient. As de\ eloped by Cessna’s sub- 
sidiar)’, National Aero Finance Co., a 
firm can operate a 310 for approxi- 
mately 52,000 monthly including hull 
insurance, all maintenance and taxes. 

If, at the end of the lease, the custo- 
mer decides to buv the airplane, he 
receives credit at the rate of 51.200 a 
month of his Ic.isc pavments toward the 
purchase price, 

rlie agreement provides for 50 hr. 
monthiv fiving time; time over this 
figure will be hilled at the rate of $40 
per .additional fiving hour. 

.Airplanes wilf be |srovided to dealers 
by the factory through Nafeo, which 
will maintain a 310 pool, to which the 
dealers will return the airplanes if they 
arc not sold. 

Airplanes will be the latest model 
with auxiliary fuel tanks and Group 2-C 
accessories including an oxygen system, 
Lear L-2 autopilot with automatic ap- 
proach coupler and altitude controller, 
and dual .Mrcraft Riidio Corp. Omni. 
List price of this version run slightly 
over $75,000, 

The new lease plan should prove a 
boon to dealers, a Cessna outlet repre- 
sentative told Aviation Week, ,pri. 
marily because he doesn’t sec how any 
dealer could offer these terms on his 
own; he estimates that it would cost a 
prospect another Sl.OOO or $1,500 
monthly if he handled a somewhat simi- 
lar deal. 
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WHO'S WHERE 


(Continued from page 25) 

Changes 

James L. Mun 


. r. Republic .Viation Curp., 
I•amlin|(i3lc. N. Y. ,\lw: Henry Grady 
Bcaird. Jr., cliicf experimental lest pilot, 

II. A. Stoiim, chief ciigiticvr. Los .\necles 
Dii'ision. North .American .\s-iation, Ine., 
Los .Angeles, Calif. .Also; |. Ra;iiiond Berts, 
Jr.. \\ ashiiigloil representative for North 
.American's Missile Development and Rock- 
eUlvnc Divisions. 

.Andrew A. Natgizian, assistant to the 
president, -Avion Division, .ACF Industries, 
Inc.. Panmius, N. ). 

Alfred H- Grebe, cliicf research and de- 
vcliipmeiit engineer, riltnrs, Inc.. Pott 
W ashington. N. Y, 

Paul T. Cullen, assistant to the president 
and general manager, Sperry Cytoscope Co.. 
Dis'ision of Sperry Rand Corp., Great Neck, 
N. Y. 

Rear Adm. J. B. Cochran (USN, ret,), 
development administrator. Atlantic Re- 
search Corp., .Alexandria. \'a, Also. Philip 
K. Rcih'. |r„ assistant to the president; 
Micliad' W. Maresca, Jr. and Forrest E. 
Logan hate joined the Chemistrs' Division. 

Harrs M. St. John, manager-sales, Sund- 
•Stranri Aviation. I5cmcr. Colo. 

Claude A'. Hawk, assistant chief engineer, 
Harrison Radiator Division, General \lo- 
.. Lockport, \. Y. 


Edward D. Jackst 
tablishcd aviation manutactnrmg la 
.Axcison Mamifactiiiing Co.. Los 
Calif. 

.A, Keith Siiiget. general conimui 
r, Trans W'oi 




A'ernon Radcllff, director-economic research. 

George Louis Curtis, systems planning en- 
gineer. Federal Tclcconiiiiimicalion Lahota- 
toiics. Palo Alto. Calif, 

Mei IC. Maurer, general iiaiiagcr, newly 
acquired Rex-O Tnhe Division (Inkster. 

B. Lazicli, director-research and engineer- 
iion, Filtors. Inc., Pott AA'ashington, 


N. Y. 


k F. Kates, 


icarch : 


i dc- 


Dis-ision, Carrier Corp., .Monrovia, Calif. 

Hentv J, Hamm, sales manager, Aircraft 
Radio fiivisioii, Transsal Eiigiiiceting Coip.. 
Culver Citv, Calif. 

Ravoiond Carl Wagner, contracts admin- 
istratdr (militarv salesl. Serso Corporation 
of -America, Ness- Hyde Park. N. Y. 

Orville L. W'ilkinson. sales managcr-ncss 
products, Hsdro-.Aitc, Ine., Bnrhank. Calif. 

Robert S. Tliompsnn, general sales man- 
ager, The Cornelius Co.. Minneapolis, 
Minn. .Also; J. W, Mahuiiav. manager-air- 
craft equipment sales, and L. John Buyse. 
sales engincei-aiicraft equipment dliision. 

R. .A, Powicy. dis-ision assistant general 
manager. .Aircraft linginc Division. Ford 
•Motor Co., Chicago, 111. .Also; Jolm A, 
.McCabe, general mamifacturing manager, 

Melvin H. Murpliv, assistant chief ptoj- 
cct engineer, rccImiCTl Products Division, 
Packatd-Bell Electronics Corp., Los Angeles, 
aiif. 



Ip you could order 
your career 

ak I 

mkl 


Salaries commensurate with ability and experience, 
attractive surroundings for work flavored with 
challenge and excitement. 

^iitree 

Accomplishment and steady financial progress, 
garnished with generous measures of prestige and 
security. 

Large serving of responsibility topped with even 
greater oppsortunity to work creatively. 

Unfortunately, a good career can’t be ordered a la carte (or any 
other way!). It happens only when the right man comes along to 
join the ri^t company at the right time. We've seen it happen 
often. And if the bright future of Sikorsky helicopters is any indi- 
cation, we'll be in business long enough to see it happen again and 
again — perhaps to you! 

Address your resume to Mr. Richard Auten 
at our Bridgeport Personal Department. 



SIKORSKY AIRCRAFT 

SRIDGEPOKT-STRATFORO, CONNECTICUI 


AVIATION WEEK, 


I), 1957 


109 





AERODYNAMICISTS 

for 

Airplanes - Helicopters - Missiles 

Aha oeedfld are Wind iQno'el Tssl Cnginaert lor work In our own Icw-ipeod wind 



la 7MI city or al'’lh« Mei>onndl'p^n l'°MOT*nVed°owmM»f°^^ 

Houiof Doporlmant upon orrlvai in SI. Louis. II Inisrssled. sond dsloUod oxpo- 


RAYMOND f. KAIETTA 
TECHNICAL PLACEMENT SUPERVISOR 
PO BOX 516, ST. LOUIS 3, MISSOURI 




Flight Loads Engineers 

for Republic Aviation 
Long Island, N.Y, 


A lar{« increase In the 
number o( models reach- 
ing the flight test phase 
of development and an 
Increasedemphasis on the 
measurement of flight 
loads has creatod some 
unusual ground floor op- 
portunitios In this field. 



Insirumonlallon Design 
for Flight Loads Programs 
Strain Sage Installation 
and Calibration 

Calibration, Data Raduetiois 
and Bridge Combining 
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EMPLOYMENT OPPORTUNITIES 



Goodyear Engineers develop an escape capsule 
to bring jet airmen down alive 


Here's a good example of what imagination and enter- 
prise can do— given the opportunity that’s offered bright 
young engineers at Goodyear Aircraft. 

Above you see an escape device. It enables pilot and 
crewmen to leave an aircraft in distress— even while 
flying at supersonic speed— then float safely to earth jn 
a watertight, airtight capsule, 

Ingenious as it is, this innovation is no more than 
typical of the achievements pouring out of Goodyear 
Aircraft— in airship design, electronics, radar struc- 
tures, metals engineering and countless other projects. 
In all of them there is need for talent, training and 
unlimited vision. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 


Litchfield Park, Arizona. Available for your use are 
the most modern engineering and research laboratories, 
including a large computer laboratory. 

Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 
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MECHANICAL 
ENQINEERS 


EMPLOYMENT OPPORTUNITIES 


Ever wanted to be a member of a real 
championship team?? As a member of the 
Product Development Engineering 
Department your “team play" will include: 



DEVELOPMENT 


r TOOLS. Thcc “TOOLS” i 


u PRODUCT IMPROVE- 
i TEST ami RESEARCH 
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EMPLOYMENT OPPORTUNITIES 



/fTtetolai 

(or 

AIRCRAFT 

ELECTRONIC 

SYSTEMS 


The recently formed MAYNARD LABORATORY has a nucleus 
of some of the country’s finesc engineers designing and developing 
advanced coherent radar systems used in the navigation and guid- 
ance of supersonic aircraft. 

The application of ELECTRONICS to the needs of the rapidly 
e.xpanding AIRCRAFT INDUSTRY provides unmatched oppor- 
tunities for the engineer who wants challenging, interesting work 
with prospects of real progress. 

In addition to advancement possibilities occasioned by the expan- 
sion of our laboratory, Raytheon offers excellent starting salaries, 
periodic reviews for merit increases and liberal company benefits 
including subsidized graduate study programs. Our plant is located 
approximately 22 miles from Boston and offers a choice of urban or 
suburban living in beautiful New England. 


ENOINEEa-ME. AE 


PRELIMINARY 

DESIGN COMPRESSOK 
SPECIALIST 



Reasonable relocation allowances and assistance in finding appro- 
priate housing are also provided. 


it ENGINE DEPARmENT Bids. S 


Our company is largely managed by engineers 
which creates an exceptional environment for our 
design engineering staff. At present we hove need 
of men at all levels with experience and interest in: 


RADAR SYSTEMS 
CIRCUIT DESIGN 
ENGINEERING PHYSICS 
TUBE APPLICATONS 
RELIABILITY 
MICROWAVE DESIGN 


TRANSFORMER DESIGN 
ANALOG COMPUTER DESIGN 
MECHANICAL PRODUCT DESIGN 
ELECTRONIC PRODUCT DESIGN 
TEST EQUIPMENT DESIGN 
TECHNICAL WRITING 




Raytheon, contact: 

John J. Oliver 



m AM mm LABommY 

P. 0. Bex 87, MaynerJ, Mass, 


Tel; TWinoalts 7-2945, Ext. 246 


FLYING TIGER 

AIRLINE MECHANICS 

Flight Line, Instrument, 
Electrical, Radio 
Positions open at 

LOS ANGELES, CHICAGO, 
DETROIT, lOLEWILD, N. Y. 


TOP PAY 

All employee benefits 

FLYING TIGER LINE 
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TO Al\ ENGINEERS 

Electrical Chemical 

Mechanical Nuclear 

Aeronautical Production 

and 

CHEMISTS, PHYSICISTS, 
METALLURGISTS 


Check, if you’ve heard this one! 

□ “If I’d taken that automotive job in tlie 20’s I’d be a top execu- 

tive today." 

O "If I'd gone into aviation in the 30’s I’d be in a key spot now.” 

□ "If I hadn't turned <lo\vn that TV opportunity in the 40’s.” 
odoy it's rockets for the big in-at-the-crucial growth period opportunities 
■ . don't let YOUR big chance get away ... get In touch with RMI now, 



YEAR OF 
OPPORTUNITY 
IN ROCKETS 


The BIG careers in America’s next BIG industry 
now being launched at Reaction Motors 


The tiiiie to get into rockets is now. This young 
industry is becoming a giant overnight, thanks 
to developments that arc pushing the field ahead 
faster than any other open to engineers and 
scientists today. 1957 will see significant ad- 
vances that will bring the conquest of outer 
space closer to reality. Scientists and engineers 
who get into rockets this year with Reaction 
Motors will be strategically placed to rise to 
prominence in the industry .. .for RMI is the 
oldest company in the field, a leader for 15 years. 


now embarking on a new, major expansion pro- 
gram involving every area of activity. 

Whether or nol you hove worked In the rocket field before, 
there are high-calibre openings for you with 
Reaction Motors, Practically all basic profes- 
sional knowledge and training is employed in 
rocket engine development and RMI's experts 
will help you acquire the specific know-how you 
need for an accelerating career in this burgeon- 
ing field. 


Engineers and Scientists From 16 Fields Qualify for High-Calibre 
Positions in Reaction Motors' Expanding Program 
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IMMEDIATE OPENING 
FOR ROCKET CONTROLS 
ENGINEER 






UNUSUAL OPPORTUNITIES 
con be found each week in the 
EMPLOYMENT SECTION OF 
AVIATION WEEK 


lET FIGHTER PILOTS 

ELECTRICAL AITO ELECTRONICS ENGINEERS 




McDonnell aircraft corporation 


AIRPORT DIRECTOR 

THE LEE COMPANY 

THE HAPPIEST CAIIFORNIA , , , 

ENGIHEEBS ARE AT HELIPOT 


PILOT-MECHANIC 

do) Bolti^njino.^iOflnimoiW ani ACE 
ATWOOD VACUUM MACHINE^ CO. 
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LONG BEACH AEROMOTIVE 


DC-3 

FOR SALE 










SEARCHLIGHT SECTION 


Majority interest in going and fast growing Aircroft Com- 
ponent Manufacturers. Located in the Northeast. Top en- 
gineering, Name customers. Estimated 1957 sales in 
excess of W2 million dollars, Write for full details to 
present owner in strict confidence: 

FS4184 Aviation Week 

Class. Adv. Div., P.O. Bex 12, N. Y. 36, N. Y. 


LOCKHEED LODESTAR 
FOK SALE 



C26S SPARK PLUGS 

Unused surplus C26S spark plu9S. Indi. 




. ExceUenI eondltleil. . 


I another 

I exdusive offering! 

1 24-Passenger Airline 

C-47's 

Aveiioble fer Immediate Sale 
Immedrala Delivery 
In Foreign Scheduled 
Airline Operation 
Price asking $110,000 
"F.A.F, loeolion" 
In Excellent Condition 

for details eontaeh 

Villiam C.Wold Associates 

Tfxclusjve Soles Agents) 

Dept. AW 

SSI Fifth Avenue, New York 17, N. Y. 
Telephone: MUrroy Hill 7-20SO 
Cable: SILLWOID, N. Y. 


LOCKHEED 

LODESTAR 


NEW TANK RESEAl 
DUAL FUEL SYSTEM 
SllS.OOO 

AIRCRAFT SERVICE INC. 

CLEVELAND HOPXtNS AIRPORr 

AN HARDWARE i FITTINGS 




PORTABLE INSTRUMENT 
TEST SET 


?o’-'IVf''iKii?*eoSr**enirs'M,^”^ *' ''' 

AERO PARTS SUPPLY 

E103 Lockheed St. Hauiten, T« 


DC-3 

FOR LEASE 

Standard Airline Radio 
21 -Passenger interior 
Complete Anti-icing, De-icing 

TRANS-INTERNATIONAl 
^ AIRLip^INC^ 
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SEARCHLIGHT SECTION 



“SEARCHLIGHT” Is Opportunity Advertising 

— to help you get what you want — to help you sell what you no longer need. 

Take Advantage Of It For Every Business Want 

“Think Searchlight First” 
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24th Annual Inventory of Ai rpower Edition 






Gets Close Attention from Engineering- - Management. . .Your advertising will too! 


Status of our country's airpower is the prime interest of aviation’s 
designers, engineers, management and military people. They put a 
premium on the vital airpower information which they get each year 
from the Inventory Issue. And it’s especially timely now when pressing 
world conditions and increasing air transportation demands force air 
weapon system developments and aircraft production at a rate difficult 
to keep up with. “Inventory of Airpower” Issue is the only source that 
fulfills the need for up.to.date information on developments and growth 
in the aviation industry. 

Teams of Aviation Week editors are presently engaged in amassing 
the voluminous airpower data that is packed into this issue. Special 
sections will be devoted to military budgets, military airpower trends 
and forecasts, air transport, missiles, engineering, manufacturers, avion- 
ics, helicopters, industry buying procedures and foreign airpower with 
particular emphasis on Russian airpower. 

Industry as well as individual manufacturer’s sales, financial, employ- 
production and plant statistics will be given, included will be 


specifications on all U.S. and leading foreign aircraft, missiles and pilot- 
less aircraft, rotary-wing aircraft, lighter-than-air craft and engines. 
Tables and charts will show military aircraft procurement and expendi- 
tures; aircraft on hand, on order and proposed plans; transport aircraft 
in use, and on order; traffic and business statistics and business and 
utility aircraft shipments. Every phase of the airpower subject will be 
reported with facts, figures, charts, tables and illustrations in an edi- 
torial format designed to provide the greatest possible long term use- 
fulness. 

“Inve.ntorv of Airpower” Issue will be received as a regular weekly 
issue by aviation's largest and most significant engineering-military, 
management audience — Aviation Week’s 64,193 net paid subscrib- 
ers. (Current print order; 67,949; June 1956 ABC net paitf; 57,900.) 

Advertisers are assured peak values because of the high readership 
gained through the years. Industry and military men have depended 
on this only source of airpower information to satisfy their needs and 
have established it as aviation’s standard reference on the subject. 


Get complete details by con- 
tacting Your Aviation Week 
representative 


AVIATION 
WEEK # ® 

A McGRAW-HILL PUBLICATION 



Feet-on-the-ground engineers... at 60,000 feet 




Engineers. Pon'er Plant Engineers, ^'eight Engineers. 

Write for the full stor\ : Mr. J. H, Papin. Personnel 
Manager, Dept. HO 2-W, North American’s Columbus 
Division. Columbus 10, Ohio. 


THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC. 
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LETTERS 


NACA Wage Squeeze 

I am prompted by tour editorial of Jan. 
2 \ on tile N'.VC.\ budget to eomiiient on .a 
difRciilti' with which the is saddled, 

one no'lcs.s basic than tliat of the budget. 
In the competition for talent the N.\C\ 
and other gm crnmental laboratorie.s ate 
ham.strung by tlie Ci\ il Service salary sched- 
ule. *riicv are un.ible to nuke near-corn* 
pctilisc s.ilary offers to the brighter grad- 
uates who liave promise of research abilitv. 
\iid they are unable to counter the sizabte 
temptations offered to tlieir more capable 
H-nior rcsc.iTch people by industrial nriiis. 
Tlie traditional "edge'' of Cisil Scnice in 
fringe benefits lias completely disappeared, 
.so this no longer may be counted upon to 
attmet or bold peoplo. 

Tr.idilion requires some sacrifice on the 
part of a man in a reseaidi career. Tins 
tradition may perhaps he desirable, but 
unless the jacrificc is sm.ill the quality of 
research must ccrtainlv suffer. Some steps 
have bc*cn taken to improve this situation 
m gos’ernnicnt service, but these steps have 
been largely inadequate. 'Hie methods of 
eircnmvcntini Cisil Scnice through priiatc 
contractors base limitations and disadvan- 
tages; these methods are not available to 
the N'.-\C-\ in any case. The dangers arc 
clear — any government laboraton* is .subject 
tn attrition of its senior staff and to diffi- 
culty in getting in "nen blood." khidcr 
such conditions morale suffers, and truly 
original research mas' decrease or stop. 

Your editorial approval of the priijcetcd 
N.\C.\ budget should be tempered by edi- 
torial caution on this problem which alt 
goiernrocnt agencies have in niccling salary 
competition. N.\C.\'s "40 years of steady 
and often spectacular additions to the Isasic 
knonledgc" of aeronautics was not based 
upon the si/c of its budget, but rather 
upon the imaginative and resourceful in- 
dividuals comprising its staff. 

\\ »LLSCF. D. II.SYFS 

Princeton University 

School of Knginecrmg 

Princeton. N. |. 


Sud-Est Alouetle II 

111 the Dee. f issue of .\s'i.moN W hs.K, 
p. 2?. you write; "Ouesl ,\viation is sending 
three .Mrmette 11 helicopters to Bonfotik, 
\lgcria, for e.vtensive te.vting." 

I have the pleasure in informing yon that 
the turbine helicopter Alonette II. the 
holder of the world altitude re-cotd of 8.209 
meters, is maiuifacturcd by Siid-Kst -\via- 
tion, Socictc Nationalc de Constructions 
\cronaiitlques, and Idling yon that in your 
note vou have shoun an e.vtraordinarv 
perspicacity' antierpatmg a merger of Quest 
.\viation and Sud.Kst .\viation, which is 
presently hi the process of being completed. 

'Ibe result of the merger will he a corpo- 
ration employing 22.000 people (9fh in 
[be world) with a powerful conccutraliou of 
production means wbicli will increase the 
rate of production of tlie aircraft niannfae- 
tiircd bv llic corporation among wliicli I 


Mriatiaii Week Kelromfs the opin- 
ion of iti renders on ibo laarros raiH'il 

Ailtirriof tcitprn to Ibe Etiitor- Aviation 
ITeek. 330 B". 42nit Si.. .Veie ifork 36. 
N. y. Try to keep Irtlere unrler 
rrorrfs anii give a genuine iilenlificn. 

ieltere. but names of writers irrff fir> 
H'itbbetii on request. 

should like to mention tlic Cnravclle. 
medium jet transport, the -Monette II, a 
s-seat turbine helicopter, and the 2-scat 
Djhm jet helicopter, 

Director of S.ilcs 
Snd-Est .\siafioii 


f,\Jr. fakiwiiik is correct.— Ed.; 

Polar Quadradar 

YOUR CO\T.R PICTURE J.\N'. 21 
ISSUE .Wl \TION ^\’EEK OF GLOBE- 
\I.\STER .VI' McMURDO SOUVD 
,\NT.4RCnCA -M-SO CLEARLY 
SHOWS OUR QU.VDIUDAR IN OP- 
ER.STION U.ONCSIDE RU\W.\Y. 
•mis IS ONE OF THE TWO QU.\D- 
RAD.yRS USED EXCLUSIVELY Bb' 
N.WY 0I'V:R.\TI0N DEF.FERKr,ZK ,\T 
M'S SOU'niERNMOST ,\RCT1C AIR 
BASES. WE .\LL SOUTIIER.N C.VEl- 
rORNI \ REBELS SURELb' APPRECI- 
.VI'E ERO.Vr PAGE PICTURE IN 
YOUR D.WIFINE DAMY.\NfCEE 
M.\G,\dINE OF OU.MI L.VIES'I' GCA 
R.\DAR EQUIPMENT OPER.vnCD BV 
.SOME MIGHTY FINE N.W'V CREWS 
I'OR 0\'ER A YEAR IN THE DEEP 
SOUTH. 

DAVE CALLAIi.VN 

GILI'ILLAN BROS., INC. 

LOS .\NGELES. C.VLIF. 


“Dither” Clarified 


Your snmiiiarj of tlie Pilot -\nalog le- 
suits (AW Dee. 31, pp. 62-fi4| is notably 
concise and acemate. However, an crrui 
tlut appeared in a paper of iiiinc" was re. 
peated m the Coodsear block diagram, p 
fi3: the block labelled "dead zone" was 
actually a viscous damper. 

Because of tlie error, discerning readeti 
mav have Ixien misled into snspcctms thal 
the interesting 1.4 cps. ‘‘dither" oseiflatioii 
ivas simply control rcionancc. ks projetl 
engineer on the work described, I can tes- 
tiR' that it was not. Furthermore, similai 
oscillations have been obsened during “tiglil 
tracking" phases of certain flight tests. 

R. J. Mn.sn 

MclNmiicIl .kiremft Coip. 

St. Louis. Mo. 

® '‘Development of a Pilot Analog for the 
Single-Degree of-Frcccloiii Case," R. J 
.Me.rd and \. D. Diamarriidcs in AerrmaiKi 
cal Electronics Digest, 1933. a coiiipendinrn 
of papers presented at the .Valiona! Con- 
ference on Aeronautical Electronics (Davtoii 
Sccrion, I.R.E.j, Daiton, Ohio, bfav 9-11 
1913, 


Report to Britain 

'lilt bit of venom, captioned Rockets 
Reil Glare Ip. i3S, .\vi.vrios M‘iii;K 
fan. 7) is disgusting, mainly because it 
ti'pifics the batted of tlic not-so-great Brit- 
ain for eicrstliing .\nierican except dollars. 
I wonder bon many tlionsands of .Americau 
CIs (the ■snx'cpings of Europe" according 
to Liiiiev Tlii)iiia.sl would be aJhc todav II 
nx'd base really been "on the fence." 

Whv must .Americans eontimic to Ik 
robbed of their necessities (seliools, roiid.s, 
medical rc'seatch, etc.), through contiivied 
and cs-er increasing "victory tax" rates in 
order lo support such scum. 

If. after I" years ol .American "aid," 
Britain can now build commercial tniisport 
aircraft and sell them over here, maybe she 
can now build Iict n»n mllllary .lirerafl. 
rather Ilian depend on further gifts fiom 
Uncle Sam. Britain's "Lagging .Aircraft Pro- 
duction" Is a multi-billion dolbr joke-on 
.American taxpay ers. AAlial country uouldn't 
"lag" if by so diiiiig it is made periodic pfts 
of the finest aircraft in the world— no charge 
(except to -American taxpayers). 

D*n' Foi-Ky 
Fairmont, West \’;i. 


Future Aircraft 

Tuicc in tlic past year the Defense Dc- 
prtraent Iras canceled its interceptor weap 
ons sistems — the I.Rl (Long Range Inter 
cepto'rl and the .API (.Adi'anccd Pilcted 
Intcrccplorl. Tlic only as-aikihle defense 
weapons systems tlint could possibly rep '.m 
these piloted interceptors arc long range in- 
terceptor missiles likc'tlie Boeing Bomare. 
lliis is an example ol a missile replacing ,i 
specialired .lircrart. .Another example of tnis 
is the ICBM and the cniusc missiles like the 
Navnho and Snark which arc replacing the 
intcrcoiitincntal atom bomber. 

Tlic trend toward missiles replacing the 
une mission tspe aircraft will continue in 
the interceptor and nuclc.ir bomhardmeiil 
eatcgiirics. Obviously tlic trend for airplane 
designers «ill be toward versatility or the 
nuilti-niission aircraft. 

In the lung range interceptor and inter- 
continental bomber categories the U, S. 
needs an mterceplor-bombcr. Tliis type of 
.lircraft would be both a flying anti-aircraft 
base and a living missile launcher. The in- 
tcrceptor-bombcT should be equipped with 
long range search radar and slioiuu carry a 
supply of long range air-to-air iiitcrC'Cjitor 
missiles for defense against the ICBM, the 
Bison, the Beat, and future Russian super- 
sonic intercontinental bombers. Tlie bomber 
version would replace the interceptor mis- 
siles with air-to-ground bonibardincnt mis- 
siles. For added sersatilitv this tipc of air- 
craft should have intercontinental range with 
proiislons to replace the interceptor missiles 
and bonihardnient nii.ssiles uilli atomic, 
flicrmo-iuiclear, and conventional liombs or 
with siippiv pods of anti-tank weapons and 

LfROT F. Is'ERSON 

Manhattan Be.acli. Calif. 
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for Navy’s new A3D Sky warrior... 


Flight Control System — by Sporty 


Fast, long-range jet attack bombers like the 
new 600/700-mph Douglas Skywarrior 
require super-precise flight control sys- 
tems to match their flashing speed and 
power. And the need for precision control 
becomes even more critical when they’re 
designed, like the A3D, to carry many 
types of the Navy’s carrier-based weapons- 

This need is fully met by Sperry’s 
advanced S-5 Automatic Flight Control 
System, specified for all of the A3Ds. 
Biggest and most powerful aircraft ever 
built for carrier operations, the Skywarrior 
multiplies the scope of our Navy’s combat 
range potential. In so doing, it imposes 
extra demands on its navigation and con- 
trol system. For example, Sperry engi- 
neered a special feature into the S-S 
system which permits the rudder channel 
of the automatic pilot to be used as a yaw 
damper. 

Beyond such special requirements 
Sperry’s S-5 system meets all standards of 


accuracy and reliability required during 
bombing runs and the long hours of flight 
buck to IIS tiny landing field afloat. 

The S-5 Flight Control System is only 
one of many Sperry sy.stems designed 
especially for the job to be done. Other 
Sperry systems are in use today on many 
of the world’s leading airlines, on hun- 
dreds of business planes and on thousands 
of military aircraft. 

Write our Aeronautical Equipment 
Division to find successful solutions to your 
flight control problems. You'll find Sperry 
engineers well qualified to help you. 



More than 25 years of engine development 
and the fasteners are still hy ESNA 

These two engines . . . built by Pratt & Whitney Aircraft over 
twenty-five years apart . . . dramatically reflect the evolution 
of aircraft power plants. Back in the early ’30 s engines rated 
at several hundred horsepower pulled air frames at speeds 
under 200 mph. Today the mighty J-57 develops over 10,000 
pounds of thrust and rockets America’s fighters through the 
skies at speeds faster than sound. Both of these power plants 
embody the finest design and high precision production skills 
of their era; and both engines use Elastic Stop® nuts for 
important fastenings. 

During the past two and one half decades of power plant 
evolution, the greatest challenge presented to fastener manu- 
facturers by the development of jet engines has been the 
increase in temperatures at which the fasteners must perform 
efficiently. ESNA offered the industry the first stainless steel, 
silver-plated, long-beam self-locking nut for performance at 
1000“F. in 1947. And today ESNA is the first to produce a 


ELASTIC STOP 

Dept. N3*225, 2330 Vauxhall Road, Union, N. J. 



variety of locknut shapes manufactured from Type A286 
stainless steel. These self-locking nuts will meet the full capa- 
bilities of currently produced A286 bolts at any temperature. 

If you accept the practical value of more than two decades 
of this kind of field testing and of new development engi- 
neering to meet the needs of the industry . . , you’ll rely on 
Elastic Stop nuts, too. 
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